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volt-ampere combinations. (3) Inner wheel and dial for adjustment of heat 
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(4) Starting switch located inside turret top. Start, stop and reset buttons on 
outside of cabinet. Switch fully protected against overload, under-voltage 
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Welding as an Aid in Shipbuilding 


Construction 


By Rear Admiral Howard L. Vickery, U.S.N.' 


NY remarks which I may make at this time on the 
aid that welding has been in ship construction 
are necessarily confined to merchant shipbuild- 

ing. I have no doubt but that welding has been of even 
more advantage to naval construction owing to the large 
number of small all-welded craft which have been built 
for inilitary use. 

In appraising the various factors which have played 
an important role in enabling the merchant shipyards of 
this country to hang up their marvelous production 
record, it is believed that welding as the “tool of con- 
struction’’ would rank well up near the top. In fact the 
entire emergency shipbuilding program has been founded 
on the essentially all-welded ship. 

The success of the emergency ship construction effort 
may be judged from several angles such as: 


|. The delivery of adequate tonnage when most 
needed. 

2. Usefulness of the vessels. 

3. Ability of the vessels to stand up to wartime serv- 
ice, 


1. Cost to the taxpayer, etc. 


I do not hesitate to say that in every one of these, the 
emergency ships have proved a distinct success. The 
part which welding has played in this success is com- 
mented on in more detail as we go along. 

rhe extent of the use of welding on Maritime Commis- 
sion long-range ships has been progressively greater as 
the advantages become more apparent. In the first of 
the C2 designs laid down in 1937, the shell, innerbottom 
and shelter deck plating were required to be riveted. 
Elsewhere, welding was permitted at the discretion of 
builder subject, of course to approval by the American 
Bureau of Shipping and the Commission. Later speci- 
fications in 1940 required the bulkheads forming the 
deep tanks to be welded, elsewhere the extent of welding 
Was at the option of the builder subject to the usual ap- 
provals. Still later, specifications left the extent of 
welding entirely up to the shipbuilder. 

The early long-range type vessels were, of course, 
constructed in the old-line yards, which were in the main 
equipped for riveting. However, as weight saving and 
rapidity of construction made possible through the use of 
welding became apparent, it was resorted tomore and more. 


* Presented at the Twenty-Fifth Annual Meeting, A.W.S., C'eveland, Ohio 
Oct. 16 to 19, 1944. 


T Vice Chairman, U. S. Maritime Commission, and Deputy Administrator 
War Shipping Administration 


This led to new yards which came into being prior to the 
emergency shipbuilding programs being initiated, to be 
laid out for the use of welding entirely. 

Thus, when the World War conditions indicated that 
emergency construction must be resorted to by this 
country, there was a considerable background of knowl- 
edge and achievement in the production of welded ships. 
It was realized by the Commission that new shipyards 
would have to be built in which to construct these emer- 
gency ships. Logically these shipyards should be laid 
out to incorporate all the desirable features developed 
in the construction of the long-range ships. Resort to 
the full use of welding followed and the design of ship 
selected and the layout of the shipyards were made on 
that premise. 

This decision to exploit in full the potentialities of weld- 
ing in respect to mass production of ships has proved 
to be asound one. The tonnage produced by American 
shipyards has far exceeded the most optimistic of initial 
expectations and has surpassed many fold, as you all 
know, all previous shipbuilding records. In fact many 
of us still look at the production record and say with a 
full understanding of the Irishman’s bewilderment when 
he first saw a camel, ‘““There ain’t no such animal.” 
Many believe without fear of successful contradiction 
that without this stupendous output of ships the enemy’s 
calculations for a subjugated world would have been 
more than the idle dreams they are today. 

At the outset of the emergency program the ships were 
scheduled on the basis of 180 days from keel laying to 
delivery. When Pearl Harbor brought us into the war, 
an immediate tremendous expansion of the program be- 
came imperative. New shipyards were started and 
scheduling of construction was stepped up to 105 days 
between keel laying and delivery. How this schedule 
was met in August 1942 and later far surpassed 1s com- 
mon knowledge. The best average was made in Decem- 
ber 1943 when 118 Liberty ships were delivered under 40 
days after keel laying and about 28 days keel to launch- 
ing. 

We must not lose sight, however, that, without the 
shipbuilding know-how of the shipbuilders and full 
adherence to standardization, central purchasing, and 
team work from labor, management and manufacturers 
all over the country, the fine achievements could not 
have been possible. The introduction of mass production 
methods used in other fields by newcomers in the marine 
field into the building of ships was also a big factor. 
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The welding of ships, especially of tankers, has a con- 
siderable background of experience outside of that 
gained in constructing the long-range ships prior to the 
present emergency period. This gave additional valu- 
able data which were used to advantage in equipping the 
yards and setting up sequences of welding and erection. 
However, completely welded large ships were relatively 
few and their service was of too short a duration to give 
adequate information on their behavior. No indication 
was given that an all-welded hull behaved sufficiently 
different when subjected to heavy service at sea than a 
riveted hull, and therefore must be most carefully de- 
signed and erected in the shipyard. The Maritime Com- 
mission long-range types of vessels have, in general, the 
interior structure and weather deck welded and the 
shell seams riveted. There wa’ some variation in the 
amount of welding employed between the yards engaged 
in the building of these ships. In two yards the vessels 
were completely welded. All these long-range vessels 
have made enviable records in most severe service. 

An indirect and important advantage which has ac- 
crued from the use of welding is the saving in the amount 
of steel by proper design. This was most apparent dur- 
ing the critical periods when steel production scarcely 
met the demands of the war effort. The resultant in- 
crease in dead-weight carrving capacity of the ships is also 
important. This saving of weight has apparently been 
most pronounced in the lower portions of ships, with a 
resulting adverse effect on stability due to the center of 
gravity of the light ship nsing. This phenomenon has 
required a consequent addition to the width of a welded 
ship over that of the conventional riveted type to make 
up for this loss of stability. 

The decision having been made to utilize welding in 
building the emergency vessels, some changes had to be 
made in the design selected in order to facilitate the use 
of welding. As you no doubt know, the Liberty ship is 
based on the British “‘North Sand”’ type ships. Some 
latitude was allowed the yards in respect to the welding 
of the shell. This led to some yards riveting the shell 
to the frames while welding the seams and butts, while 
others used welding exclusively. One yard welded the 
frames to the shell but riveted the seams and welded the 
butts. The service records of these ships indicate that 
all types of construction resulted in sound ships. 

The new shipyards which were built to handle the 
emergency program were laid out to utilize to the fullest 
the mass production principles to which welding is pecul- 
iarly suited. Considerable space was provided for pre- 
assembly platens, and for storage of assemblies until 
needed on the ways. The lifting facilities were of as 
large capacity as could be obtained. This made possible 
the use of large subassemblies, thus cutting down the 
number needed and on the assembly and welding work 
needed to be done on the ways. The preassemblies in 
many instances included piping, fittings, foundations, 
electric wiring, etc. 

Welding has, no doubt, increased the speed of mer- 
chant shipbuilding immeasurably for a number of 
reasons. Some of these reasons are inherent in welding 
itself. Other reasons are more or less independent of 
welding. Among the latter class, as mentioned before, is 
the full utilization of mass production methods by the 
preassembling of all possible structure and using the 
shipway as the final assembly point. This enabled the 
maximum number of workers to be productively engaged 
in assembly and erection work, and obtaining the maxi- 
mum output for the number of building ways, balancing 
this with the flow of material into the yard. ‘This as- 
sembly line method was made possible by laying out the 
yards with ample assembly platens, storage space and 
heavy lift crane facilities to handle the prefabricated 
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sections. The extent to which proper preassem}|y 
increase the speed of ship construction has been sp. ct 
larly illustrated by the assembly of a ship and 
launching within four days. It is considered impra 
cable, however, to provide sufficient facilities or 
tain the backlogs of materials which would be neces 
for regular construction in any one shipyard at that ray, 

The full application of the assembly line meth 
never been applied to riveted ship construction. 7}, 
World War I famous shipyard at Hog Island was 4} 
best example, of assembly line methods as applied ; 
riveted ships. Itis noted however, that in 1919 this yard 
turned out 69 riveted vessels of 517,500 tons on fifty y 
while one of our 12-way yards turned out 205 welded ships 
of 2,152,500 tons dead weight in 1943. It may also by 
interest, that in spite of an average higher pay scale ip 
the shipyards today, over World War I, the cost today 
is $160 per dead-weight ton as against $210 for the last 
war. It is not believed, however, that the production 
program could have been met on time even if full appli- 
cation of the assembly line method could have been used 
in building riveted ships. It may be noted here that in 
one shipyard, the fact that the shell seams were riveted 
was given as the reason why the hulls were on the ways a 
longer period than in yards where the shell was com 
pletely welded. The use of welding on the shell pe: 
mitted the preassembly of the plating and frames 1 
panels, whereas in riveting the plates are fitted and 
erected individually. 

The use of welding made it easier to equip the shi 
yards as it reduced the number of heavy shop machin 
required, such as punches, shears and planers. Als 
there was less need for air compressors, air hose 
pneumatic tools, which in the total war effort lighte: 
the load on the heavy tool-making industry. Flam: 
cutting torches were largely substituted for plate shears 
and planers for preparing plate edges for welding. 0/ 
course thousands of welding machines were used, but 
these were far outweighed by the savings in other equi 
ment. 

The number of operations required to fabricate th: 
plates and shapes was greatly reduced from that required 
in riveted construction. This also holds true in respect 
to the number of operations required in assembling th: 
various plates and shapes. All this resulted in a much 
higher percentage of workers being directly engaged 
in actual assembly work on the platens and on the ways, 
resulting in an over-all saving of man power and man- 
hours per ship. 

The welding operation inherently has a direct bearing 
on production speed in a number of ways. It permits 
subassembly to be made into a finished unit capabl 
being handled into storage, then to the ship without 1m 
pairing its structural integrity. Thus many men can be 
engaged at one time in making up the large subassem 
blies on the various assembly platens. The amount oi 
welding and fitting needed on the ways is consequent!) 
cut down, which adds up to a reduced time between keel 
laying and delivery. The ability to crowd a large num 
ber of man-hours into a short time, as measured by thie 
calendar, made possible by the use of welding, really 1s 
the big factor in rapid construction. In riveted constru 
tion much laborious work has to be done on the w: 
such as laying up of flanges, caulking seams and rive' 
etc., to make a tight ship, so that it is not possible, du 
to space restriction in a hull, to crowd the man-hours 11 
the extent possible in welding. 

One of the most difficult of the many problems whic! 
the extremely rapid expansion of the shipbuilding | 
grams brought into being was that of training and ke 
ing shipyard personnel, especially welding operators < 
supervisors. As you no doubt are aware, an all-row’ 
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ood welder cannot be trained in any very short space of 
time even though some have stated to the contrary from 


time time. However, as in many other shipyard 
crafts, welding is adaptable to the use of the so-called 
special phase’ training system, whereby the trainee is 
to perform a particular job quickly and then is 
out on simple production work. Due to the high turn- 
over i Shipyard welders and the inroads of the draft, it 
has been extremely difficult to raise the quality of weld- 


ing to the standards desired. However, considerable 
progress has been made and efforts along that line are 
continuing. 


[he welding operator after initial training in a school 
perated outside of the shipyard, or by the shipyard 
itself, is required to demonstrate his ability to do down- 
hand welding by making samples which are tested. It is 
then possible to use such a trainee on production work on 
tacking or flat-position welding under close supervision. 
As his skill increases he is taught successively to make 
welds in the vertical and overhead positions and re- 
quired to pass qualifying tests to demonstrate his ability 
to make sound welds. The production load being very 
heavy, and labor turnover large, it has been extremely 
difficult to obtain and hold a sufficient number of fully 
qualified welders capable of doing the more difficult and 
important welding. Also, the supervisory force was 
recruited mostly from those welders who were fully 
qualified for all-position welding which still further com- 
plicated the problem. Training programs are being 
intensified and every effort made to impress on both the 
welding supervisors and operators the necessity for making 
good welds and adhering to established sequences. 

By adequate planning of the work, it is possible to do a 
large percentage of the welding in the down-hand posi- 
tion, and thus utilize the numerous less skilled welding 
operators. This is particularly true in the assembly 
platens and in the shops, and was a very large factor in 
ittaining the high production records which the ship- 
yards have hung up. Also the assemblies and erection 
procedures are planned so that as much welding as 
possible on the ways is in the down-hand position. A 
suficiently large number of all-position welders are 
needed in each yard to insure that the important con- 
struction joints on the upper portion of the vessel are 
welded by men with experience and skill. 

The need for the establishment of proper welding se- 
quences and strict adherence to them is generally ac- 
cepted by most well informed persons in the welding field. 
With the pressure on for quick delivery of ships, especially 
during the early part of the emergency building program, 
some deviations from these sequences no doubt were 
made to increase production. With proper planning and 
the will to stick to the plans which are made, there is no 
sound reason apparent to me why good production and 
proper welding procedure cannot go hand in hand. 

Che advantages of welding in keeping ships in opera- 
tion with the minimum of lost time in the repair yards 
have been demonstrated time and again. Many 
welded vessels which have received torpedo hits, or suf- 
lered collision or grounding have been repaired in a frac- 
tion of the time and cost a riveted hull would have re- 
quired. Also, in many instances the damage has been 
definitely limited by the fact of the welded hull, as there 
were no riveted seams in shell or bulkheads to spring 
leaks and thus imperil adjacent undamaged holds. 
Under such severe conditions, in almost every instance, 
the welded seams and butts did not tear or crack open, 
and on some occasions can be said to have actually made 
the saving of the ship.possible. 

_ There has been much publicity given to the relatively 
lew instances of serious fractures occurring on our ships. 
rhe causes of these fractures are not fully known, but 


it is generally agreed that no one factor is the predomi- 
nant reason. We still have a lot to learn about stress 
distributions and behavior of an all-welded ship's hull 
under service conditions. It is of interest to note that 
the small all-welded ships have been practically tree trom 
serious failures. This is probably due to the relatively 
light plates used and to less beam action of the hull due 
to waves. Every effort is being made to add to our 
knowledge by experimentation and study, by the various 
governmental and private groups interested in the sub- 
ject. This Soctrty has been the leader in welding re- 
search for many years and has contributed much that is 
valuable. 

Research, especially in respect to fundamentals, is 
necessarily time consuming. When the Commission 
was confronted with a number of serious fractures on 
Liberty ships last winter it was imperative that some- 
thing be done immediately to ameliorate the condition. 
It was not possible to wait on the results of the various 
experimental programs which might or might not come 
up with an answer. 

Records indicated that most of the serious fractures 
had started around hatches Nos. 2, 3 and 4, especially 
No. 3 hatch. In the summer of 1943 instructions were 
issued to round the corners of these hatches on both 
existing vessels and those under construction. It is felt 
that this step will greatly diminish the chances of cracks 
starting around the hatches due to the resultant better 
stress flow. Also on new ships the insert type of deck 
plating at the hatch corners is being avoided, as experi- 
ence has shown that it is extremely difficult to properly 
weld such structure. 

Cracks around hatch corners on riveted ships are quite 
common, and generally never spread to more than the 
first riveted seam. However, in welded ships such 
cracks have in some instances propagated rapidly into a 
complete failure of the deck and upper portions of the 
side shell. To prevent the recurrence of such failures, 
orders were given to substitute double riveted gunwale 
angles port and starboard sides on the upper deck for 
the continuous welded connection. It was felt that 
this would prevent a crack which started in either the 
deck or sheer strake from progressing into the other. 
Also it was felt this riveted joint would introduce a degree 
of flexibility in an otherwise rigidly welded hull. Later a 
crack arrester slot on the upper deck of these vessels was 
installed extending fore and aft to cover approximately 
from hatches Nos. 2 to 4, inclusive. The coming winter 
will determine to what extent the measures taken will 
prevent serious fractures from occurring. 

Many other steps have been taken to make better 
welded ships, and the efforts are continuing. The danger 
of so-called “‘notches’”’ is appreciated whether they are 
due to workmanship or to design details. We know that 
the careful working out of welding procedures and the 
adherence to them are necessary in order to produce 
sound hulls. 

There are many things we do not know about the be- 
havior in service of a large welded hull such as the effect 
of residual stresses on stress distributions; what effect 
does the rigidity of the hull have; what causes the rapid 
propagation of cracks and what is the basic remedy; 
does residual stress work out of a ship in service; cana 
ship be stress relieved before going into service, and 
would the benefits of stress relieving be worth whule, etc. 
Pending the answer to these problems and many others 
it was only common sense that the steps were taken to 
try and prevent recurrence of serious fractures. Weld 
ing of large ships is here to stay and the perfection of the 
art will be the aim of all interested in the marine field and 
in welding generally. 

This paper has in very brief and general terms pre- 
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sented the relation of welding to the construction of mer- 
chant ships today. It has not touched upon the many 
years of pioneering and research in the art of welding 
preceding this construction and in which the AMERICAN 
WELDING Society has taken such a prominent part 
Nor how this Society, through its Annual and Sectional 
meetings, has provided a common meeting ground for 
the exchange of opinions and results of experience and 
study. 

I think it can be said without reservation that the 
AMERICAN WELDING SOCIETY, more than any other tech- 
nical society, has been responsible for promoting and 


improving the art of welding in so far as the marine 
dustry is concerned. 

The Committees of the Society have developed a com 
mon language and designating symbols, proposed cop. 
trolling techniques, qualifications and testing procedures 
and standards which have been generally accepted by 
various code authorities, and have been incorporated int, 
the rules which govern marine welding today. 

I congratulate the AMERICAN WELDING SOCIETY on the 
completion of twenty-five years of active and useful ser. 
vice and feel confident that it will continue its leader. 
ship in the welding field in the years to come. 


Locomotive Engine Truck Casting Restored to 
Service by Welding 


By R. C. Hempstead* 


HE leading truck bed of one of our lene. After straightening, flame gouging 
modern locomotives was badly dam- torches were employed to gouge out 
grooves and vees on the broken edges in 
preparation for welding. 


aged, or what would normally be con- 
sidered totally demolished, in an accident. 


At the same time, replacement sections 
were being fabricated by welding for at- 
tachment tothe casting. These parts were 
cut from rolled steel plate of appropriat 
thicknesses, and shaped by an Aire 
Planograph cutting machine to fit 
broken edges of the casting. After weldi 
of the cut parts, the fabricated portior 
were then welded to the main casting 
completing the reconstruction job 

The repaired truck casting is show: 
Fig. 2, in which chalk lines indicate w! 
some of the welds were made. While a 
material saving in excess of $900 was real 
ized, the important factor involved was 
the restoration of the locomotive to servic 
in a period of three weeks as compared t 
eight or ten months required to obtain a 
new casting—it is impossible to calculat: 
the over-all savings. The reconstruct 
truck has been in service approximately 
120,000 miles to date and is functioning as 
well as the original casting. 


lFig. —Three Pedestals and Part of the Body of This Locomotive Truck Casting Were 
Broken Off in an Accident. Some Parts Were Missing Altogether and Were Fabricated 


This truck bed was restored to service by 
employing arc welding and oxyacetylene 
flame processes to avoid a delay of at least 
eight months which would have been nec- 
essary to obtain a new casting. The re- 
pairs involved straightening of distorted 
areas by oxyacetylene flame heating, 
gouging and welding broken pieces of cast- 
ing, and building whole sections made of 
flame-cut and welded plate to replace sec- 
tions lost in the accident. 

Figure 1 shows the broken casting with 
three pedestals and parts of the main 
structure missing, preparatory to straight- 
ening. Two multi-flame heating torches 
were used for straightening, consuming 
about 900 cu. ft. each of oxygen and acety- 


* Assistant Superintendent of Motive Power, 
Milwaukee 
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(Photos courtesy Air Reduction Sales ( 


Fig. 2—Repaired by a Combination of Flame Straightening, Welding and Fabrication 
the Casting Was Returned to Service at a Saving of Approximately $900.00. 
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Proposed Recommended Practices for 
Resistance Welding 


4. Standard Methods for Mechanical Testing 


XHERE follows another in the series 
‘| of recommended practices for resist- 
ance welding being prepared by the 
AMERICAN WELDING Socrety Resistance 
Welding Committee.* This Standard has 
1ot yet been approved and is published 
here for the purpose of eliciting comments 
and suggestions. To be considered, corre- 
spondence regarding this standard should 
e addressed to the Secretary, A.W.S. Re- 

stance Welding Committee, AMERICAN 
WELDING Society, 33 West 39th St., New 
York 18, N. Y., so that it arrives not 
later than December 16, 1944. 


GENERAL 

These standards do not include the test- 
ing of base material. Only material will be 
used that conforms to the required ma- 
terial specification and it is the purpose of 
this Committee to recommend tests that 
are in common use that will determine the 
quality of a resistance weld. Spot, roller 
spot, seam and projection welds are covered 
for all ferrous and nonferrous alloys except- 
ing aluminum and magnesium alloys 
Drawings or, specifications utilizing these 
standards should specify the type or types 
of tests and the acceptable limits, as this 
will depend upon the design of fabricated 
parts 

Single Spot Welds—The tests given 
herein have been written on the basis of 
single spot welds, but are applicable to the 
other method of resistance welding as 
shown, 

Roller Spot Welds.—Roller spot welds 
are to be treated the same as single spot 
welds, the sample to be prepared as a 
multiple and cut into the specimens 
recommended for spot welds. 

Seam Welding.—Seam welding is an ex- 
tension of the spot-welding principle to a 
condition where the spots overlap pro- 
viding a continuous weld. 

Projection Welds.—Tests as established 
for spot welds also apply to projection 
welds, the projections being made in the 
sample strip at the point shown for the 
spot location. The projections are to be as 
shown in the A.W.S. Recommended Prac- 
tices for Projection Welding. 


1. TYPES OF TESTS 
1.1. Spot Welds.—The size of weld de- 
pends $ upon thickness of material and is to 


See August 1944 WeLpInG JoURNAL 
for Spot and Seam W elding Recommended 
Practices; see September 1944 WELDING 
JOURNAL for Flash Welding Recommended 
Practices 


of Resistance Welds 


comply with AMERICAN WELDING So- CIETY Recommended Practices for Spot 
CIETY Recommended Practices for Spot Welding. 
Welding. 


Test No. 1—Tension-shear test 


Test No. 1—Tension-shear test lest No, 2—Tension test 


Test No. 2—Tension test a) Cross-tension test 
teat U-tension test 
bh) U-tension test lest No. 3 Impact test 
Test No. 3 Impact test . Shear impact test 
a) Shear-impact test an (6) Tension-impact test 
Test No. 4—Fatigue test 


Tension-impact test = “gg 
rest No. 5— Macroetch test 


Test No. 4+—Fatigue test 


Test No. 5—Macroetch test 1.3, Seam Welds.—The size of weld de- 
: pends upon thickness of material and is to 
1.2. Roller Spot Weld The size of weld comply with AMERICAN WELDING So- 
depends upon thickness of material and is CIETY Recommended Practices for Seam 
to comply with AMERICAN WELDING So Welding Kes 


Eoces As DIRECTION OF 
SHEARED PREFERRED 


T 
\ 


DIA. OF WELD AS 
Pee AWS RECOMMENDED 
PReacTice 


TK 


w = 
TK: SHEET THICKNESS IN INCHES SPECIMEN WIDTH] RECOMMENDED 
AND USS GAGE IN INCHES LENGTH 


UP TO 23 GAGE INCL. io) 
OBO TS INCL. 
22 TO GAGE INCL. 
To INCL. 
TO |I@GAGE INCL. 
TO 2 
TO 7 INCL. 
€OvE2 
G GAGE over 3 


Fig. 1—Tension-Shear Test Specimen. 
For All Metals Except Aluminum, Magnesium and Their Alloys 
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/37 The jig for holding the 2-in. x 6-; 


TOSS 


+' 
a specimen (Fig. 2 (a)) is shown in 


Various methods of holding the jig 
testing machine may be used such 
connections, wedge grips or thread 
testing fixtures. A self-aligning 
desirable. Precautions should be 
prevent the specimen from slipping 


holding fixture. 
| 3 The jig for holding the 3-in. x 8-j; 
= 
1 
i | 


+1 9 specimen (Fig. 2 (6)) isshown in Fig 

st which shows one of the specimens 

lower portion of the testing jig. 
Tension at right angles to the p! 


/ ae this specimen is produced by ap 
Ne pe aw K compression to the jig holding th: 
3, 7 mens. The U-shaped yokes with th 
4 MOLE down screws are used to partially 1 
the specimen from bending by introd 


semi-fixed ends to the beam represented by 
T- SPOT DIA. PEZ Aws each separate plate. Fig. 4 (b) shows th 
RECOMMEN PRACTICE specimen completely assembled in ¢! 
‘cece (Q) DEO with the compression head of th 


machine in contact with the jig and : \ 
for applying load to the specimen ’ oy 
(b) The U-Tension Test: The t 
Sat 
test may also be made on U-shaped a 
& mens as shown in Fig. 5. The 1 - 
are to be welded as shown and pull 
standard testing machine to destru 
Supporting or spacer blocks must 
pared as shown for confining the samp! 
that loading takes place at the spot 
The ultimate strength of the wel 
ce oe ee diameter of the weld slug and the 
of fracture shall be recorded 
This test is limited to those thick: 


8)  @) and materials that can be readily for 
\ 4 


The purpose of the tension test is to 
vide a better measure of notch sensitivity — 
than is obtained with the tension — 


Tce EL test The ratio of the tensile stren; 

the tension-shear strength is frequently : — 

ferred to as the “‘ductility”’ of the wel 
2.3 Impact Test.—Two types of in 

\ tests are in use. The shear-impact t he 


ecommended as the most rapid for 


terial up to and including 0.125 in 


Tk = THICKNESS RECOMMENDED PRACTICE For thicknesses above 0.125 in., the d: 


impact test must be used. Material u a 
AND OVER (b) 0.300 in. in thickness must be backed 
Fig. 2—-Cross-Tension Test Specimen with a reinforcing plate (see Fig. 2 ae 
(a) Shear-Impact Test: The impact t a 
differentiates between different degre¢ 
weld toughness. A _ satisfactory 
Test No. 5—Macroetch test The ultimate strength of the specimen, impact test for spot welds may be obta ha 
Test No. 6—Pillow test the diameter of the weld and the manner by using the 2-in. x 6-in. tension bia 
1.4. Projection Welds —The size of weld of failure, whether by shear of the weld specimen, Fig. 1, and a modified 110 to 22 en 
depends upon thickness of material and is ft.-Ib. pendulum type impact t al 
to comply with AMERICAN WELDING So- machine. To satisfactorily test wel 
ciety Recommended Practices for Projec “ recorded. = dimensions eo the test sheets up to and including 0.125 i es 
tion Welding. specimens shall be as shown in Fig. 1. thickness it is necessary to have bo 7 
od : vwal The record of the specimen shall also in different weights. Two interchans 
Sent ae Seheog-clveat _ clude a complete description of the proper- bobs made from magnesium alloy 
Test No. 2 Fension — ties of the metal such as gage thickness, steel are commerciaily availabk 
ae ee ductility and chemical provide 30 to 60 and 110 to 220 ft.-Ib : 
Test No. 3—Impact test The effect of eccentricity in the use of 
(a) Shear-impact test the above specimens may be disregarded. Two-inch sheet metal it 
(b) Tension-impact test For specimens 0.116 in. in thickness and ments are commercially available. In 
Test No. 4—Fatigue test over it is recommended that the grips of type of test the ee held by : 
Test No, 5—Macroetch test the testing machine be offset to avoid rated wedge grips in the special pendu for 
bending at the grips. bob and cross head attachments. W I; 
2. METHODS OF TESTING 2.2. Tension Tests—(a) The Cross- the machine is operated both the 
2.1. Tension-Shear Test.—This test Tension Test: This tension test is designed head and bob, which are connected by 
shall consist of pulling in tension to de- to stress the weld in a direction normal to welded specimen, fall until the cross | 
struction on a standard testing machine a the surface of the material. Special holding is caught by adjustable anvils at the bo! v 
test specimen obtained by lapping two jigs are constructed to apply the normal tom of the pendulum swing. The pe! 
strips of metal and joining them by a tension to the welded cross specimen which lum bob is free to continue its swing, a0¢ ar 
single weld. is shown in Fig. 2, a, b and c. will do so, provided sufficient energy \ , 
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B2acinG PLaATE- - 
Same THICKNESS AS 
Bottom PLATE 
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Fig. 2 (c) 


available to fracture the specimen. The 


residual swing of the pendulum indicates 
impact load in ft.-lb. necessary to 
wreak the spot weld. Care must be taken 


properly tighten the wedge gt ips so that 
errors are introduced by slippage of the 
pecimen during test. If grip slippage ts a 
serious problem, pin connections may be 
used to supplement the grips 
When making shear-impact tests some 
f the energy is absorbed jn plastic defor 
ition of the sheets. In order to control 
the extent of this deformation the distance 
tween grips shall be 5 in., —O + */i6 10 
Since large changes in spot-weld impact 
strength with relatively small 
hanges in sheet thickness and weld size, 
the coverage obtained by any one bob as 
embly is limited 
Drop-Impact Test: Since the range 
pendulum-type impact 


occur 


of the ordinary 


testing machine will not permit shear 
impact tests to be made on spot-welded 
ts of thickness much than 
25 in., a different procedure must be 


| to apply shock loads to spot welds in 


greater 


the heavier gage materials. The most 
tical direction in which a shock load may 
applied to spot welds in heavy plate is 

in a direction normal to the plate surfaces. 
This may be accomplished using the same 
and type of specimens recommended 

for the cross-tension test as shown in Fig. 2 
In order to apply an impact load to a 
cimen of this type, a modified Free 
nt-type impact testing machine, which 
mmercially available, may be used 
Weights of 50 or 100 lb. may be dropped 
ma height of 11 ft. to obtain maximum 
vailable energy values of £50 or 1100 ft.- 
This range covers the usual impact 
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Modified Cross-Tension and Drop-Impact Specimen 


strength values of heat-treated spot welds 
made in plain carbon and alloy steel com- 
binations in plate thickness up to ‘/» In 
In order to obtain adequate velocity of im- 
pact it is recommended that the weights 
be dropped from heights 3 ft. and greater 
approximately 14 ft./sec In order to 
reduce the bending of the specimen as 
much as possible, it is clamped by means 
of hold-down straps 

Che residual energy after fracture is 
measured by means of a pair of calibrated 
springs. The maximum de flection of the 
springs may be indicated by an aluminum 
push rod moving between a pair of bronze 


Fig. 4— Cross-Tension Test. 
For Material Over 0.191 In. in Thickness 


TESTING RESISTANCE WELDS 


Jig for Cross-Tension Test 
Material Up to and Including 0.191 In 


place for a dial gage 


weight from various 
to various potential energi 


means of lubricated way 


tion of the weight is forked to 


weight to be appliec 


lower plate of the specimen 


| 
| 
cP 
| 
| 
| 3 Me 
| = | = 
7 
| | 
| 
| 
lhickness 
friction plates. The amount of friction 
ty may be controlled by mea f spring is 
loaded machine screws. An al on the ee: 
aluminum push rod provid 1 convenient "ee 
be used to meast “apie 
the maximum deflection of thi rings reek 
mA Fig. 6). A calibration curve for residual OS ie 
energy can be obtained by dropping the 7 van 
| 
i corre ponding 
y ight is guided by ee) 
The lower pot 
permit the 
th sides of th 
| 
» 
€ 
2 
(‘10 
° 
& 
(a) 
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Fig. 5—U-Tension Test Specimen and Jig. 
May Be Used with Thickness That Can Be Formed Readily 


Fig. 6—Drop-Impact Test 
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Fig. 7—Section View of Fatigue Testing 
Machine 
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the opening between the two prongs of ¢} 
fork is made 3'/s in. to permit a 
clearance between the inside surfs 
the fork and the clamped upper p! 
The results obtained with thy 
impact test are subject to two 1) 
error. Both of these are concern 
the behavior of thinner plates a 
softer types of steel. One source of « 
due to the fact that it is not possible ; 
strain the lower plate against bendi, 
this case, if the lower plate is thin and 
too much bending will be produc , 
either the specimen will not break or t y’ 
large portion of the impact energy 
absorbed in bending of the plat 
though the ability of a weld to fo: 
plate to bend may be a good indicatio: 
resultant impact energy absorbed 
bending will not be a good measure « 
strength of the weld. On the other ha 
severe plastic deformation of the plate : 
terial in the vicinity of the weld is a 1 
better index of weld quality. The: 
plate bending at some distance f; 
weld should be avoided. The 
source of error in impact testing is be: 
of the upper plate and slippag: 
specimen in the clamps. Both of 
cause absorption of additional energy, a: 
thus a true measure of weld toughn 


not obtained. 
In order to avoid the possibilities for a 
error mentioned above, two method Ly eae 
be used to minimize bending and grip noti 
page in the upper plate. One is to proy 8-1! 
serrated jaws for clamping to prevent An 
slippage. The other is to place another try, | 
plate directly over the upper plate and 1 ye 
attach these plates at their ends by addi : 


tional spot welds, as illustrated in Fig. 2 ' 
(c). In this case the extra plate is plac: ~ Ad 
in compression during the test, an acti ren 
which prevents excessive plate 
due to grip slippage. In case the proble: . 


bending 


is concerned with welding thin plate toa - 
thicker one, the heavier piate is arranged . 
\ 
to be struck by the falling weight and t A 
precautions mentioned above with refer ol 
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Fig. 8—Pillow Test for Seam Welds 
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all the upper plate will insure a satis edge across the weld and scribe a line on a extension of the spot-welding principle to a 
’ » impact test. If both plates art diameter of the weld as judged by eve condition where the spots overlap provid- 
| oft, it may be necessary to rein- Saw to one side of the line, filing or grind ing a continuous weld. This continuous 

e lower plate in a manner similar to ing the specimen to the line. Etch until weld is only used where it is necessary to 
i to stiffen the upper plate. satisfactory definition is obtained between contain some liquid or gas and it is rarely 
Fatieue Test (Tenston-shear): The the weld zone and the unaffected base a question of the strength of the weld. A 
hear fatigue test makes use of metal. The weld diameter and penetration test approaching operating conditions 
on-shear specimen, Fig. 1. Mount may be measured with a microscope. therefore furnishes the best measure of the 
must be drilled using utmost care For suitable etching solutions see weld quality. For this purpose two flat 
-n the holes with the weld The A.S.T.M. Specification E 3, latest revision, plates, the same thickne as the work 
en is loaded in tension with a static or A.\S.M. Metals Handbook Fig. 8), are prepared and welded around 
\ dynamic load is then applied and This test is intended as a quick check the outside edge sealing the space between 
namic load oscillated until failure of and its accuracy depends upon the cart the plates A pipe connection is then 
cimen takes place (Fig. 7) taken in the preparation of the sampk welded to the whole as shown in Fig. 8 and 
Vacroetch Test: The purpose of Where more accurate work is required the the assembly attached to a hydraulic sy 
est is to determine the weld diameter samples will require mounting and careful tem. Pressure is then applied to failur« 
enetration as a shop control measur¢ preparation to obtain the true diameter The measure of a good weld is to hav: 
prepare the specimen lay a straight 2.6. Pillow Test: Seam welding is an failure occur in the base metal 
a 
~ Cast Iron, Acid Resisting. Centrifugal Casting Process, ]. E 
Current Welding Hurst. Machy. Market, no. 2280, 2281 (July 14, 1944), pp. 275 
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Metallic Arc Welding Electrodes 


By Harold Lawrence? 


Part I—Stainless Steel Electrodes 


S WOULD be expected, the war has stimulated 
the application of stainless steel metallic are- 
welding electrodes as has been the case with 

thousands of metallurgical tools. Heretofore the lion’s 
share of the stainless steel electrodes has gone into the 
chemical and food processing industries where welding 
materials were required to match the corrosion-resisting 
properties of the stainless irons and steels. 

During the war this same use has continued at an ac- 
celerated rate but even more important has been the 
adoption of stainless electrodes for welding armor on 
tanks and ships. This latter use developed from two 
very desirable properties of the stainless steel electrode 
types: first, the good physical properties associated with 
stainless weld deposits; and, second, the remarkable 
freedom from heat-affected zone cracking in hardenable 
steels specified for armor plating. 

Although this series of articles has tried to stress the 
welding electrodes, it has been necessary to cover steels 
in a limited manner to provide essential background in- 
formation for the correct selection of arc-welding elec 
trode grades. When stainless materials are under dis 
cussion, the relationship that exists between the plate 
materials and the filler metal deposited by arc-welding 
electrodes is, if anything, even more important. There- 
fore the first phase of this article will be devoted to a 
consideration of six well-known stainless grades. 

In 1943 the American Iron and Steel Institute re 
ported the production of stainless steel by specific analysis 
groups and these are shown in Fig. 1. Over half the steel 
made was of the 18-8 (in discussing stainless steels it is 
customary to show the chromium content first followed 
by the nickel content) composition which very likely in- 
cluded allied types such as 18-S columbium and 18-S 
molybdenum. The second most important tonnage was 
the 12 to 14°% chromium analysis with the high chro- 
mium and high chromium-nickel grades contributing 
the next large block. The smallest tonnage subdivision 
was the 16 to 18% chromium composition. 

Stainless steels are commonly classified according to 
their A.I.S.I. (American Iron and Steel Institute) num- 
bers which refer to specific ranges of principal elements. 
Thus the six types to be covered in this study are A.I.5.1. 
308, 347, 316, 310, 410 and 430. The reasons for select- 
ing these particular types will become obvious. 

AISI. Type 308, 18-8 Stainless Steel.—Some liberty 
will be taken when the A.1I.S.I. names and numbers are 
given together. This becomes necessary for consistency 
with arc-welding practice where higher analyses are 
selected to provide a margin of safety for losses of essen- 
tial elements during are transfer. While type 308 is 
more properly a 20-10 type, it is here considered, as an 
18-8. And electrodes with Type 308 core wire are often 


* Mr. Lawrence resumes his outstanding series in Steel on selection of proper 
electrodes for specific applications. Reprinted from Sice/ starting with Sept. 
ll, 1944 issue 
+ Metallurgist and Welding Engineer. 


used for the following 18-8 types: AISI 301LX, 302 
and 308. 


Stainless steels are those containing more than 


chromium. They may or may not have nickel in thei 


composition. Those without nickel are classified 
ferritic and are magnetic. Those with nickel are class; 
fied as austenitic and are nonmagnetic. A simple pe: 
manent magnet provides a ready means of identificati 
All of the stainless steels have some unusual propert; 
that have a pronounced effect on weldability. Those ; 
portant to the austenitic chrome-nickel steels are 
40 to 50% less thermal conductivity than mild stee! 
6 to 12 times greater electrical resistance than mild stee] 
(3) 50% greater thermal expansion than mild steel 
(4) a slightly lower melting point than mild steel. 


Features of 18-8 Stainless 


The reduced thermal conductivity means that a lower 


welding current can be used to secure satisfactory welds 


14 


and also suggests a retention of heat adjacent to the w: 
with a slow cooling of both the weld and the heat 
affected zone. With 18-8 stainless steels slow coolin; 
the parent steel alongside the weld leads to troub! 
This difficulty concerns itself with the phenomenor 
carbide precipitation which renders 18-8 susceptibk 
intergranular corrosion. ° 


12-14% CHROMIUM 
98 997 TONS 


18% CHROMIUM 
8% NICKEL 
257010 TONS 


79,776 TONS 


Fig. 1—Distribution of 457,448 Tons of Stainless Steel Pro- 
duced in the United States in 1943 as Reported by the Ameri- 
can Iron and Steel Institute 
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In the range of 800 to 1500° F. 18-8 stainless steel 
undergoes a structural change with the carbon separat- 
in the form of chromium carbide along the grain 


boundaries. By so doing the steel alongside the grain 
boundaries becomes poor in chromium and thereby un- 
abl resist many corrosive media. 

Carbide precipitation 1s influenced by at least four 
tors: (1) time in the critical temperature range; (2) 


rature reached; (3) carbon contained; and (4) 
xromium and nickel contents. The longer the time in 
‘hich the 1S-S remains in the carbide precipitation tem- 
nerature range, the more acute will be carbide formation 
and chromium depletion at the grain boundary region. 
As the temperature increases from 800 to 1500° F., the 
rate of carbide formation becomes different with the 
most rapid development of chromium carbides occurring 
in the neighborhood of 1200° F. Higher carbon contents 
provide the carbon essential to the chromium carbide 
compound which accounts for a more pronounced attack 
in the higher carbon austenitic steels where conditions 
favorable to intergranular corrosion have been allowed. 
Increased chromium and nickel contents with a constant 
carbon content diminish the harmful effect of carbide 
formation with a 20-10 analysis being a better type than 
in 

Carbide precipitation is important only when the de- 
gree reached permits corrosive attack in the service for 
which the weldment was designed. In mild corrosive en- 
vironments the presence of chromium carbides may be of 
no significance. Since the physical properties are virtually 
unaflected, carbide formation is inconsequential where 

hysical attributes rather than corrosion resistance 
dictated the selection of an 18-8 analysis. 

(here are two ways of combatting carbide precipita- 
tion. The first is a cure and the second is a preventive. 
Austenitic stainless steel containing chromium carbides 
it the grain boundaries can be heated to 1850 to 1900° F. 
ind held for a long enough period to bring about a solu- 
tion of the carbides. Next a rapid cool to a temperature 
below 800° keeps the carbon uniformly dissolved. But 
there are some weldments that cannot be treated so 
drastically. For these the preventive in the form of a 
columbium or titanium bearing steel is indicated. 

AI.SI. Type 347, 18-8 CB Stainless Steel.—Since the 
\S-8 stainless steels were readily fabricated by welding, 
it was apparent that some means to overcome the ob 
jectionable formation of chromium carbides would greatly 
extend the utility of this analysis. A stabilizing element 
was sought and was eventually discovered in both 
columbium and titanium. The former proved useful in 
beth plate and electrodes while the latter could be used 
in plate alone as it was entirely lost in passing through 
the welding arc. With suitable columbium and titanium 
contents heat-affected zones could pass through the S00 
to 1500° F. range repeatedly without introducing any 
lessened corrosion resistance. Other than a slight de- 
terioration in ductility, the other properties of the 18-8 
remained substantially the same. 

AISI. Types 316-317, 18-8 MO Stainless Steel. 
Molybdenum modified stainless steel has been recog 
nized for quite some time as a superior analysis to resist 
the pit type of corrosion. It has been used both with 
and without columbium in many services where its 
particular stainless properties were needed. In addition 
this analysis enabled the War Production Board to save 
enormous quantities of scarce chromium and nickel by 
proving most effective in the welding of armor that 
previously had to be done with 25-20 electrodes. 

AISI. Type 310, 25-20-Stainless Steel—Corrosion 
resistance is but one of the two particular properties of 
the stainless steels that account for their widespread use. 
Resistance to oxidation is the other. Thus the higher 
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analyses are selected for services where the greater cost 
of these types is more than offset by increased life. 
Furthermore the more highly alloyed varieties show an 
almost complete freedom from carbide precipitation so 
no stabilization is required. 


The Joint A.W.S.-A.S.T.M. Committee on Filler Metal has 
been hard at work for some time on matters relating to 
standards for filler metal. This committee consists of the 
following subcommittees: 

Subcommittee I on Iron and Steel Arc-Welding Electrodes 
is under the chairmanship of the writer and has published 
its tentative specifications for iron and steel arc-welding 
electrodes for a number of years, the latest issue being Serial 
Designation A-233-43T. This specification is still, unfor- 
tunately, tentative and we are making still further revisions 
after which we are hopeful that it can lose its tentative state. 

Subcommittee II on Iron and Steel Gas-Welding Rods is 
under the chairmanship of J. H. Critchett and has developed 
a specification, Serial Designation A-251-42T. These speci- 
fications are tentative and it is expected that revisions will 
be made to them during the year. 

Subcommittee III on Aluminum and Aluminum Alloy Filler 
Metal is under the chairmanship of G. O. Hoglund and 
recently completed specifications for aluminum and alu- 
minum alloy arc-welding electrodes. It has still the work of 
writing similar specifications for aluminum and aluminum 
alloy gas-welding rods. Their welding electrode specifica- 
tion carries Serial Designation B-184-43T. 

Subcommittee IV on High-Alloy Steel Filler Metal is 
headed by R. D. Thomas as chairman. This subcommittee 
has been considering for a year or two now this most difficult 
specification and it is expected that they will report to their 
main committee shortly. 

Subcommittee V on Nickel—Nickel Alloy Filler Meta] has 
O. B. J. Fraser as chairman. This subcommittee has written 
a specification which includes the filler metal of nickel 
Monel, inconel, illium and several hastelloy compositions 
and it is hoped that they will report to their main committee 
and submit a specification shortly. 

Subcommittee VI on Copper and Copper Alloy Filler Meta! 
has C. E. Swift as chairman. This subcommittee is preparing 
specifications for copper and copper alloy electrodes and it 
is hoped that they will make a report in the near future 

Subcommittee VII on Hard Facing Materials—Much data 
have been collected on hard surfacing electrodes and their 
deposits. A new subcommittee has been approved but as 
yet no chairman has been nominated for this work 


J. D. Deppeler, Chairman 
Joint AWS-ASTM Committee on Filler Metal 


Type 410, 13890 Chromium Stainless Stee 
Straight chromium stainless steels are selected either for 
resistance to corrosion or for high temperature service 
where oxidation must be fought. The physical properties 
of the straight chromium steels are somewhat different 
from those that were discussed under the chromium 
nickel steels. 

The coefficient of expansion of the straight chromium 
steels approximates that of mild steel. Heat conductivity 
is half to two-thirds that of ordinary steel. Electrical 
resistance 1s three to six times that of plain steel. And 
melting pomts are only slightly less than these of the 
carbon steels. 

Type 410 steel is unusual in several respects, first of 
which is the fact that it is hardenable. Response to heat 
treatment increases with carbon content as is com 
monly the case with all steels. It is a more difficult steel 
to weld than the chromium nickel varieties because of the 
formation of brittle deposits and heat-affected zones. It 
is not subject to intergranular corrosion resulting from 
carbide precipitation. Under all heat conditions the 
carbides stay in solution. 

AISI. Type 430, 17% Chromium Stainless Steel 
There is little difference in behavior between Types 410 
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Table 1—Typical Core 


Common A.E.S.I. 
Name Type Analysis of He Mn 
308 Core wire 0.07 1.75 
Weld deposit 0.07 1. 50 
18-8 Cb 347 Core wire 0.07 1.75 
Weld deposit 0.07 1.50 
13-8 Mo 316 Core wire 0.07 
, - Weld deposit 0.07 1.50 
25-20 310 Core wire 0.10 1.75 
Weld deposit 0.15 1.50 
13% C1 410 Core wire 0.10 0.75 
Weld deposit 0.10 0.75 
17% Cr 130 Core wire 0.10 0.75 
Weld deposit 0.10 0.75 


and 430. Resistance to corrosion and oxidation improves 
with greater chromium content and the range of physical 
properties achieved through heat treatment varies. 
Oftentimes the plain chromium stainless steels are welded 


Re with chrome-nickel electrodes where corrosion response 
permits. 
; Thirteen manufacturers of stainless steel arc-welding 


electrodes are reported.* For convenience the types of 
electrodes made by each are given with specific informa- 
tion being restricted to the six most popular types now 
under discussion. It must be remembered that there 
are more than 30 types of stainless steel electrodes in use 
today with new combinations likely as the anticorrosion 
properties of still more alloy combinations come to the 
fore. 

ae Chemical composition of core wire and weld deposit 
‘ has been a matter of much interest to the users of stain- 
less steel electrodes. It has been customary for the pro- 
ducers of these electrodes to vie with each other on the 
alloy content of the core wire used. First this was 18-8, 
later it became 19-9 and ultimately grew to 20-10 for 
the ordinary 18-8 welding work. Although greater 
alloy content in the core wire was a strong talking point, 
the composition of the deposited weld metal was the real 
consideration. Both of these analyses as selected by a 
majority of stainless steel electrode manufacturers are 
given in Table 1. 

Some general and specific observations on chemical 
analyses ought to be in order. Certain elements are 
lost when passing through the are. Of these chromium 
is the most important. Depending upon the type of 
coating employed, from 1 to 2% of chromium will be 
oxidized and unrecoverable in an 18-8 electrode. About 
one-third of the available columbium will be lost. Nickel 
and molybdenum will be unaffected by arc transfer. 
In all of these transfer efficiencies the coating design is 
most important. Lime type coatings lead to a greater 
recovery: of oxidizable elements than do the titania type 
of coatings. However, the weld metal analysis from 
either type may be the same as it is customary in the 
industry to add elements to the coating to restore those 
percentages lost going through the arc. 


* EpIroRIAL Nore: 


Original articles in Steel contained names of manufac- 


turers. 
Tensile Yield Elon- 
Common A.I.S.I Strength, Point, gation, 

Name Type Psi. Psi. % in 2 In. 

18-8 308 80-95,000 35-45,000 * 35-50 
18-8 Cb 347 80-95,000 35-—50,000 30-50 
18-8 Mo 316 80-95,000 35-45,000 35-50 
85-95,000 45-65,000 35-55 
65-85,000 35-45,000 20-35 
70-90,000 4 20-30 


0-—55,000 


Jire and Deposit Analyses of Popular Stainless Steel Electrodes 
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P Ss Si Cr Ni Mo 
0.03 0.03 0.40 20.5 9.5 
0.038 0.03 0.50 19.0 9.0 
0.08 0 08 0.40 20.5 9.5 
0.038 0.03 0.50 19.0 9.0 > 
0.038 0.038 0.40 19.5 13.5 95 
0.03 0.03 0.50 18.0 13.0 
0.038 0.038 0.40 26.5 21.0 
0.08 0.03 0.50 25.0 20.0 
0.03 0.03 0.40 13.0 
0.03 0.03 0.50 12.0 
0.03 0.03 0.40 17.0 

16.0 


0.03 0.038 0.50 


Some of the statements made in the above paragraph 
may differ slightly from the values found in Tab 
But when the added factor of spatter loss and dilution i 
considered these values may be more readily appreciated 

Carbon in the core wire and deposit is unchanged for 
all types except A.I.S.I. Type 310. There a ris 
-arbon from core to deposit is encountered. This situa 
tion is permitted because the increased carbon ha: 
deleterious effect on corrosive properties. Mangan 
in the chromium-nickel types, shows a loss from wir 
deposit. Both phosphorus and sulphur are seeming) 
unaffected and thousands of analyses have substantiated 
this point provided that the coating ingredients a: 
carefully selected to avoid weld deposit contamination 
In all cases the silicon in the deposited metal is highe: 
than that in the core and comes from a reduction of th: 
sodium silicate binder. Chromium losses are found 
with all types. Nickel losses are indicated althoug! 
seldom found. Molybdenum shows no loss while the 
columbium loss is difficult to appraise as columbium 1 
added in two ways. It may be incorporated in the « 
wire or it may be added through the coating. 

Table 2 presents the physical properties of the sin 
principal stainless steel types. In general, the balance 
of properties among the austenitic chrome-nickel steels 
is better than those reported for the straight chromuu 
nickel steels is better than those reported for the straight 
chromium varieties. Frequently chromium-nickel stee! 
are selected for the welding of plain carbon steels b 
cause of the fine combination of strength and ductilit) 
secured in this fashion. For such uses the 18-8 and 
25-20 types have been the most widely applied. 

Current and voltage ranges shown in Table 3, ar 
rather critical for stainle# steel electrodes. Becaus: 


of the increased electrical resistance of the core wire, it is 


not unusual for the electrode to overheat when slight!) 
higher currents than those recommended are employed 
The red or white hot wire tends to destroy coating ad 
herence in addition to making porous welds. Thes 
reasons suggest restraint in the use of high currents 1 

loss of valuable electrodes is to be avoided. If th 
coating has been allowed to overheat, it is suggested that 


the stubs so produced be set aside until they have coole( 


In this pr 


i 


thoroughly before they are used again. 


Table 2—Typical Physical Properties of Popular Stainless Steel Metals 


Reduction Impact Strength, Endurance 
of in Ft./Lb Limit, Brin 

Area, % Charpy Izod | Psi Hard 
40-65 65-110 35,000 130 
40-65 45,000 130 
40-65 70-110 43,000 130-1 
40—60 35-65 155-2 
50-65 60-100 130-1 
35-55 ae 8-25 50,000 145-18 
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Table 3—Current and Voltage Ranges for Popular Types of Stainless Steel Electrodes 


- — -Amperes—— — . 
Downhand Hori 
Con A.1.8.1. Diameter, Voltage Fillet zontal 
Na Type In. Range Flat Vertical Overhead and Groove Fillet 
18-8 308 1/16 23-24 10-40 10-40 10-40 10-40 10-40 
5/64 24-25 20-55 20-55 20-55 20-55 90-55 
*/32 25-26 70-80 50-65 70-80 70-80 70-280 
1/, 26-27 120-130 80-100 80-105 120-130 120-130 
5/39 26 -27 135-150 100-120 110-125 135-150 135-150 
3/16 26-27 150-170 110-130 130-145 150-170 150-170 
27-28 220-250 220-250 220-250 
18-8 Cb 347 3/5» 25-26 70-80 50-65 70-80 70-80 70-80 
/, 26-27 120-130 80-100 80-105 120-130 120-130 
5 /s0 26-2 135-150 100-120 110-125 135-150 135-150 
3/16 26-27 150-170 110-130 130-145 150-170 150-170 
18-8 Mo 316 3/2 25-26 70-80 50-65 70-80 70-80 70-80 
1/5 26-27 120-130 80-100 80-105 120-130 120-130 
5/30 26-27 135 -140 100-120 110-125 135-150 135-150 
*/i6 26-27 150-170 110-1380 130-145 150-170 150-170 
27-28 220-250 220-250 220-250 
95-20 310 3/32 25-26 70-80 50-65 70-80 70-80 70-80 
26-27 120-130 80-100 80-105 120-130 120-130 
5/35 26-27 135-150 100-120 110-125 135-150 135-150 
3/16 26-27 150-170 110-130 130-145 150-170 150-170 
13% Cr 410 1/\6 20-24 25-50 25-35 25-35 25-50 95-50 
0.075 22-25 40-60 25-35 95-35 10-60 10-60 
3/30 23-26 50 70 30 15 30 15 5O <0 I-70 
23-26 60-95 45-80 15-80 60-95 60-95 
5/39 23-26 80-135 80-100 80-100 80-135 80-135 
3/16 24-2! 125-165 125-165 
24-28 150-225 150-225 150-225 
17% Cr 430 3/39 25-26 70-80 50-65 70-80 70-80 (0-80 
1/, 26-27 120-130 80-100 80-105 120-130 120-130 
5/50 26-27 135-150 100-120 110-125 135-150 135-150 
3/16 26-27 150-170 110-130 1380-145 150-170 150-170 


cedure the greatest possible strength will be restored 
to the coating and the electrode may be applied success- 
fully. 

Current varies both with the position of welding and 
the type of material. Bead welding, groove welding 
and horizontal fillet welding permit the maximum use of 
current with vertical and overhead welding necessitating 
the selection of lower currents. Of course, allowable 
currents increase as the section being welded becomes 
greater. Or the welding of mild steels with stainless 
steel electrodes calls for higher currents. 


Stainless Electrodes Gain 


Narrow ranges of voltage are listed because voltage 
and are length are vital to the successful application of 
stainless steel weld metal. Usually the best results come 
from holding as short an arc as possible. The coating 
may touch the work although the operator should be 
sure that all slag formed floats free and does not become 
trapped in the weld metal. A close are aids in the con- 
servation of chromium which is more readily destroyed 
when a long arc is held. 

Metallic are welding of many products with stainless 
steel electrodes has grown most rapidly. An excellent 
matching of physical properties and chemical composition 
has been reached. As a matter of fact stainless steel 
applications of the metallic arc fusion welding process 
come the closest of all welding to making the deposited 
metal exactly like the plate material it is used to join. 

Heavily coated electrodes are used. The coating is 
ol either one or another basic type generally spoken of 
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as lime or titania types. Cellulosic coatings may not 
be employed with stainless steel electrodes which ac- 
counts for the standardization on all mineral types for 
this field. In the lime type of coating calcium carbonate 
and calcium fluoride are the prime ingredients with other 
materials being added to round out desirable slag and 
welding characteristics. The titania type of coating 
depends upon pure TiO, along with other selected com- 
pounds of caletum and other minerals to give the re- 
quired welding performance. 

As was mentioned just briefly before, the lime type of 
coating is the least severe on chromium transfer through 
the arc. In some applications the slagging action of the 
lime type of coating has been preferred. Certain users 
have felt that the lime type coating gave superior per 
formance in the vertical and overhead positions. Also 
some fabricators and consumers were inclined to feel 
that corrosion resistance might be better with deposits 
from lime-ccated electrodes. But there has been too 
much supposition on some of these points and not enough 
actual test and field trial data. So far the predominant 
use of the lime type coating has been with d.-c., reverse 
polarity although at least one lime-coated electrode suit- 
able for a.-c. welding is in process of development. 


Welder’s Choice 


If the welder were permitted to select the electrode to 
be used, his choice would be the titania type. It has a 
much more stable arc, less spatter and makes a smoother 
bead. In groove welding the titania type washes up 
along the side walls of the groove in excellent fashion 
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and compares quite favorably with an E6020 electrode 
in this respect. Titania coatings almost always contain 
ferrochromium and other ingredients designed to provide 
proper corrosion-resisting weld metal analyses. Prin- 
cipally used with direct current, reverse polarity, the 
titania type coating has permitted a.-c. applications as 
well and a number of manufacturers have announced 
such electrodes. Without a doubt the stainless steels 
will soon become another field to which the usual ad- 
vantages of a.-c. welding will be extended. With the 
stainless steels magnetic disturbances are even more ag- 
gravating than with carbon steels, which will make a.-c. 
welding just that much more of a boon to those who em- 
ploy it. 

Before leaving this discussion of the relative merits of 
lime and titania stainless steels, it would be well to point 
out the history of these coatings. Both were developed 
close to the same time but in the early stages of stainless 
steel welding, more dependable results were obtained 
with the lime type coating. However, the knowledge 
of weld deposits and electrode performance is growing 
so rapidly that it is to be expected that the titania type 
will ultimately do everything that the lime type will do 
and vice versa. So far the lime type holds specific 
advantages in consistent physical properties while the 
titania type holds an edge in all phases of performance 
associated with smoother are action and bead deposits, 
general ease of application in all positions and best per- 
formance to date with alternating current. 

Storage of stainless steel electrodes is not as much a 
problem as some mild steel types present. A clean, dry 
space should be provided. Beyond this no special care 
is needed as most stainless steel coatings are unaffected 
by moisture. However, drying can be employed to get 
rid of any occluded moisture and because of the all min- 
eral character of the coating, temperatures up to 400 
to 500° F. can be employed without any detrimental 
effect on the coating. One hour of drying or even more 
can be used. It should be remembered that most stain- 
less steel electrodes require no drying prior to use and 
these drying instructions are given for the exceptions 
only. Surface pitting is sometimes an indication of wet 
coating if a means for judging moisture is needed and a 


short bead on a clean piate will soon 


disclose whether 
or not the weld metal tends to pit. 


Applications Are Numerous 


The applications of the stainless steel electrodes 
quite numerous and only a few outstanding ones wil] | 
mentioned here. For 18-8 there is the dairy indust 
where it is used in milk coolers and separators, si 
and shipping tanks and cheese vats. Extending th, 
use in the food industry, all sorts of kitchen ware is 
of 18-8 stainless. The petroleum industry us 


in valve seats on high pressure lines, for cracking tower 
linings (although straight chromium stainless is mor 


often applied here) and other miscellaneous applications 
Aircraft exhausts are welded with austenitic electrodes 
Large castings of manganese steel are repaired and re 
built with 18-8. Many types of dies are repaired with 
these electrodes and much chemical equipment is built 
and repaired with 18-8, 

All of the uses listed under 18-8 apply to 25-20 but 
even more severe applications require the selection of 
the more highly alloyed material. In the welding 
armor, 25-20 with a lime type coating has been a standb 
for some years. Likewise there are many industries 
which face unusual repair and maintenance problems 
from time to time. These jobs will encompass almost 
every known analysis of carboh and alloy steel. Fro 
long experience the welders have taken to 25-20 ele 
trodes as a cure-all, for with a little preheating and thy 
judicious application of short beads on almost any fer 
rous material they have succeeded in making substantia! 
and.crack-free welds on all sorts of equipment. 

Stainless steel electrodes must be selected and applied 
with ¢are. Matching of corrosion-resisting properti 
is of utmost importance. Usually the analysis used 
specified by the ultimate consumer as he is the onl) 
in a position to know the oxidation and corrosion serv: 
for which the stainless steel he desires is best fitted. As 
is true with all types of welding, reliable producers can 
be depended upon to aid in the proper choice of cle 
trodes. 


Part II—Hard Surfacing Electrodes 


LTHOUGH the rapid growth of the metallic arc- 
welding industry has led to a certain complexity 
when available electrodes are investigated, no- 

where is the difficulty quite as great as in the field of 
hard surfacing electrodes. Here there are hundreds of 
analyses varying in cost from a few cents to several 
dollars a pound. Unfortunately the cost of the elec- 
trodes bears little relationship to the efficiency of use 
to be expected from them. For some applications elec- 
trodes costing less than 20 cents a pound are the best 
choice while in other applications electrodes costing 
several dollars per pound are actually the cheapest in 
the long run. 

Hard surfacing is done for a multiplicity of reasons. 
Obviously hard-faced equipment is longer lived in most 
services. Thus a machine or a part that has been given 
a proper wearing surface in those parts subjected to 
wear will last for a long while, making the cost of the 
equipment per hour of use considerably lower than would 
be found in a similar article: constructed of ordinary 
machine steel notwithstanding the fact that this steel had 
been heat treated to optimum hardness. 

Of course, all plant maintenance departments are 
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set up to devise ways and means of preventing slut 
downs and delays. These are costly not only becaus: 
of lost production but also because of the labor required 
to replace parts. Hard surfacing frequently supplies 
an answer to this problem and should be kept in mind 
as rising labor costs place an increasing premium on ( 
tinuity of production. 

Hard facing of ordinary steels provides an economica! 
combination which frequently lasts longer than a part 
wholly constructed of alloy steel. S.A.E. 1045 steel lias 
been very popular for providing a strong, tough bas 
metal on which to apply a wear-resistant overlay. 

Another advantage of hard surfacing lies in its abilit 
to salvage and reclaim parts that would otherwise ) 
slated for the junk pile. In those industries where © 
placement of worn parts is an everyday occurrence, 
regular hard surfacing departments are in continuous 
operation providing a steady flow of rebuilt sections 
And more often than otherwise the replaced pieces yic!¢ 
more service than the original member. This situat: 
has led a large number of plants building equipment th 
is liable to extreme wear to hard surface new parts so 
to provide maximum life in the primary installation. 
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Power is saved when hard-surfaced equipment is 
operat This situation exists because the entire ma- 
hine periorms best when no parts have deviated from 
riginal Lrueness or sharpness as a result of lost or dis- 
olaced metal. In digging and grinding machinery this 
a especially true. 
~ In addition to the power saved there is a general level 
‘increased efficiency. With a minimum expenditure 
{ effort, peak performance is maintained when dies are 
square and sharp or when bearings perform with good 
ment and least friction. 

Hard surfacing enables operators to keep their ma- 
chinery in good operating condition by maintaining the 
lesired dimensions with low cost rebpilding. Most hard 
facing electrodes permit the application of small amounts 
{ metal exactly where needed. Since these deposits are 
both smooth and sound, little machining or grinding to 
the required tolerances is necessary. 

Furthermore hard surfacing provides considerable 
flexibility in its use. If but a few square inches of hard- 
ened steel is sought, that area and that area alone need 
be surfaced. This condition permits the use of ordinary 
steel for the whole section instead of necessitating many 
pounds of expensive alloys to do the work of a few ounces 
correctly positioned by welding. 

For metallic are welding it is convenient to arrange the 
vailable electrodes into six groups. This method is 
fairly popular in the trade although the first group con 
tains many analyses for a wide range of services. A 
short description of each group and the reason for 
setting it up will be attempted before undertaking a 
more detailed analysis of the individual electrode types 
vailable in each. 

Group A—Low Alloy—Many experts in the hard 
surfacing business feel that all electrodes containing less 
than 20°) of alloys should be considered together. Here 
ll combinations of analyses from intermediate carbon 
unalloyed steel to those containing substantial amounts 
f chromium, manganese, silicon, nickel, molybdenum 
and other elements will be found. . 

Group B—Manganese Sieel._-Despite the fact that 
manganese steel electrodes contain less than 20% of 
iloying elements it is felt that this group has enough 
distinctive characteristics to warrant separate treatment. 
Fundamentally it is often less hard than its other low- 
illoy cousins but this condition is more than offset by 
the work-hardening properties of the deposited metal. 

Group C-—-High Alloy, Ferrous.—Electrodes in this 
division contain more than 20% of alloys with com- 
binations running slightly over 50°. Essentially this 
group combines certain corrosion-resisting attributes with 
good performance at elevated temperatures where the 
low alloy-types are liable to lose their hardness. 

Group D—IHigh Alloy, Nonferrous.—Using alloys 
such as cobalt and tungsten in addition to the universal 
ngredient in almost all hard surfacing electrodes, chro- 
mum, this branch of the hard-facing tree exhibits ex- 
cellent resistance to wear along with outstanding per- 
lormance at elevated temperatures.. It, too, has good 
properties and is available in many analyses that give a 
substantial range in strength and toughness. 

roup E—Carbides, etc-—This classification includes 
the heterogeneous or composite electrodes which are es- 
sentially tubes filled with crushed tungsten carbides. 
Varieties of services are satisfied by filling the tubes with 
carelully selected sizes of crushed carbides so that the 
resulting deposit consists of a steel matrix in which 
the wear-resisting tungsten carbides are imbedded. 

Group F—Bronzes. Bearings and similar parts sub- 
jected to sliding or rotating friction may be overlayed 
With aluminum or similar bronzes which provide an ideal 
bearing surface. Several analyses are available with a 
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good spread in hardness and other desirable traits such 
as strength and toughness. 

At this point a short digression appears to be in order. 
Welding has achieved a definite stature as a science 
rather than an art. In the common grades of mild steel, 
low-alloy and stainless steels almost every user of welding 
is familiar with the various types of electrodes available 
and the most logical weldments for each. But no such 
easy knowledge of the hard surfacing electrodes has been 
reached. Some rather large users of hard surfacing are 
but vaguely aware of the correct application of the dil 
ferent groups, or for that matter of the conditions and 
compositions in which he ought to be vitally interested. 
To prove this point, consider the fact that one of the 
largest governmental users of welding specifies hardness 
alone and frequently awards contract to a low bidder 
who furnishes an unalloyed product. Likewise a large 
railroad follows a similar policy even going so far as to 
stipulate the carbon analysis of the core wire even though 
this has little bearing on the wear-resistant properties 
of the finished weld. Chromium, not carbon, is the prin 
cipal element employed for wear resistance. To prove 
this point the wear resistance of Group A weld deposits 
containing chromium is about three times that of weld 
metal of similar hardness but unalloyed. When it is 
recalled that the cost of the chromium containing weld 
ing electrodes is often only slightly more than the plain 
high-carbon types, there is even less reason for choosing 
an unalloyed material. But add the extra labor cost 
involved in a more frequent replacement of the straight 
carbon deposits and it becomes quite clear that the pur 
chase of the latter type may prove to be a false economy 

Manganese imparts abrasion-resisting properties to 
steel and the selection of a straight carbon steel hard 
surfacing electrode with appreciable manganese serves 
well in chutes and similar products where increased r 
sistance to simple abrasion is desired. However, some 
fabricators prefer chromium and! manganese for these 
applications feeling that the somewhat greater expense 
is more than justified by the improved performance of 
their product. 

Thus we find the following typical analyses of cor 
wire and weld deposits in rather widespread us« 


( Mn P Ss Si Cr 
Core wire 0.10 0.50 0.03 0.04 0.02 
Core wire 1.00 0.95 0.038 0.04 0.10 
Deposit 0.50 1.30 0.08 0.04 0.2 
Deposit 1.00 2 50 0.08 0.04 
Deposit 0.20 1.50 0 08 Oo 65 


These are the common mild steel and low-alloy types used 
for a multitude of wear-resistance applications. It will 
be seen that the chromium alloyed analyses achieve their 
hardness with less carbon than 1s the case with the un 
alloyed varieties. Frequently the chromium-bearing 
varieties yield a sounder deposit with less welder manipu 
lation than 1s the case for the plain-carbon analyses 


Several fundamental metallurgical considerations 


should be kept in mind when applying hard surfacing 


electrodes of Group A. Welding for wear resistance is 


closely akin to heat treating and some of the same con 


siderations are applicable. A small electrode will 


produce a harder deposit than a large electrode when 


welding on a piece of fixed dimensions. The smaller 


electrode has a lessened self-tempering effect. On a 


small piece the beginning of the weld may be harder 


than the end of the weld. Wide beads will be softer 


than narrow beads. Preheating will lower the hardness 


of the deposit as the following table shows 
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Rockwell C 


Brinell 
No preheat 54-62 540-653 
Preheated 600° F. 33-37 315-352 


This result was obtained with electrodes of the following 
analysis: C 0.35, Mn 1.78, P 0.04, S 0.02, Si 0.09 and 
Cr 2.90 when deposited on used 130-lb. rail of this anal- 
ysis: C 0.71, Mn 0.78, P 0.011, S 0.020 and Si 0.16. 

Improved wear resistance may be obtained through 
the intelligent combination of welding procedure and 
heat treatment. Hard surfacing electrodes are often 
alloyed to get a specific adequate hardness in the as- 
welded state. But sometimes it is desired to machine 
after welding. To do so the part is first annealed and 
then machined, Finally the finished part is heat treated. 
Water or oil quenches have been used successfully in 
addition to flame hardening and hardening by induction 
heating. 

Another factor must be kept in mind. When welding 
on high-carbon steel, some preheat may be desired to 
avoid cracking of the base metal. Also high-carbon 
base metal will affect the hardness of the deposit de- 
pending upon the amount of dilution resulting from 
penetration of the base metal. The amount of build-up 
will influence the final hardness as several layers may 
be softer than but one layer or a thicker layer may be 
softer than a thinner one because of greater heat input and 
slower cooling rate. 


Should Give Smooth Deposits 


Hard surfacing electrodes are used for chisels, punches 
and dies and typical analyses are shown in Table 4. 
Often the wire used for electrode cores approximates the 
analysis of the tool steel to be duplicated with suitable 
adjustments to the coating to add elements lost in arc 
transfer or most efficiently added through the coating. 

Electrodes of the hard-facing types ought to give very 
smooth deposits requiring a very minimum of dressing to 
final size. They should deposit sound welds although 
some brands will call for a certain amount of are manipu- 
lation to free the deposit of surface pits. Often a 
slightly longer arc will do. And the slag should come 
free with very little effort. 

Electrodes are currently available for both d.-c. and 
a.-c. application. With direct current some types of 
coating perform best with straight polarity while others, 
need reverse polarity. Manufacturers’ recommenda- 
tions should be followed in this regard. Coatings should 
be nonconductive although one brand fails to meet this 
requirement which is not objectionable on flat work in 
the open. There is a vast difference in ease of applica- 
tion among a number of brands which suggests the 
value of experimentation to select the best electrode for 
each individual application. 

Sometimes when difficulty is encountered welding 
over steel that has previously been hard surfaced, an 
intermediate deposit of stainless steel is very helpful. 
This application is quite similar to the frequent practice 
of depositing stainless steel (18-8) prior to the deposition 
of manganese steel. 


Use i * Mn 
Chisels, punches 0.80 0.70 
Oil hardening, nondeforming die steel .00 1.20 


High-carbon, high-chromium die steel 


0.50 
Hot work steel, tungsten type 


30 0.30 


Table 4—Analyses of Group A Weld Deposits for Specific Uses 


Manganese steel electrodes have been given a s 
classification because they represent a specialized ty, 
of welding material. Austenitic manganese 
long been established as an outstanding anal 
railroad frogs and crossings. Such special trackwor 
costly and difficult to replace without undue trafij 
terruptions. It was logical, therefore, that an electrog 
of similar analysis should be developed for hard {cin 
these tailor-made track-work installations. : 

Other manganese steel is rebuilt similarly and crushers 
grinders and a host of similar machines are being restored 
to service with manganese steel weld metal. Sometiny: 
manganese steel inserts are welded in place with mang 
nese steel electrodes to reduce the amount of we! 
required. 

For most successful work a short are is maintain 
and the electrode is oscillated in order to deposit as wick 
a bead as is practicable. A circular motion is used with 
hesitation along the side of the bead to prevent the forma 
tion of pits. Good technique yields a remarkably smooth 
deposit that requires little grinding. Each layer js 
peened to prevent cracks and to raise the hardness as 
manganese steel in its original deposited state is rela 
tively soft. Peening during welding and work harden 
ing due to use soon raise the hardness to a good worl 
value. 


} arate 


Use of Bare Electrodes 


A long are at the beginning and end of the bead per- 
mit the establishment of a sound layer without either 
pits or blisters which are always indices of incorrect weld 
ing procedure. Bare electrodes are used with direct 
current, reverse polarity, while coated electrodes ar 
used with direct current, either polarity but following 
manufacturers’ recommendations as coating composi 
tions differ, or alternating current. Bare electrodes 
build up the higher deposit but require more skill in ay 
plication while coated electrodes may be used whiere less 
metal is needed and where the usual advantages of easier 
handling are important. 

The third group of hard-facing electrodes is the high 
alloy ferrous family. In addition to the regular standby 
chromium, will be found appreciable amounts of man- 
ganese, silicon, cobalt, vanadium, nickel, tungsten, 
boron and titanium. Not all of these elements wil! b 
found in any one electrode but various groupings for 
particular service response are available. 

Electrodes of this type are more resistant to corrosion 
than the lesser alloyed groups but are not the best choc 
where a very corrosive environment is encountered 
Little impact resistance will be found in this classifica 
tion pointing to the necessity of good base metal support 
or the choice of Group A if impact must be resisted 
No heat treatment can be employed with deposits from 
these electrodes so that grinding rather than machining 
is the rule. A smooth, highly polished surface can b 
developed. 

Group D, the fourth group to be reviewed, is a non- 
ferrous classification with some unusual properties 


Usually its deposits are quite resistant to corrosion being 
equal to or better than austenitic stainless steel in ths 


P Ss Si Cr W V Mo 
0.03 0.04 1.30 is 
0.03 0.04 0.30 0.50 1.00 0.30 : 
0.03 0.04 0.20 13.00 
0.03 0.04 0.20 4.00 14.00 0.50 
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regard. Also weld metal in this group possesses excellent 
heat resistance making it applicable to services where 
| high temperature and corrosion are found as in high- 
pressure, high-temperature power plant and refinery 


services. Some of the softer alloys may be machined 
with carbide tools while the harder alloys are non- 
machinable. The softer alloys, as would be expected, 
assess rather good impact strength with the harder 
alk vs having little impact resistance. 


Additional Hard-Surfacing Types 


lhe fifth group, Group E, consists of tunes of varying 
jiameters and rather short lengths filled with crushed 
tungsten carbides. Different screen sizes are available 

, make certain that undissolved tungsten carbides will 
be found in the steel matrix of the deposit. 

Good impact resistance is imparted by the soft matrix, 
Deposits may not be machined but must be ground to 
size. Diamond wheels are used. The matrix may be 
heat treated. In services for which Group E electrodes 
wre suited, their deposits will give the best wear resistance 
known. 

The last group of hard surfacing electrodes is unique 
in that it may be applied to a wide variety of metals 
such as steel, cast iron, bronzes, nickel alloys and 
various alloy steels. Of course, this range is due to the 
copper base of the weld deposit. Aluminum bronzes are 
the most frequently encountered types. 

Hardnesses vary from 100 to nearly 400 Brinell with 
wear resistance and hardness being controlled by in- 
creasing the proportions of aluminum and iron in the 
deposit. Facings are used for bearings, gears, bush- 
ings, slides operating against hardened steel under high 
pressure, cams and drawing dies. 

Direct current, reverse polarity is recommended for 
these electrodes with a short arc giving the best welds. 
A rapid weaving motion is desirable as the large globules 
transferring from the end of the rod might otherwise 
cause excessive sticking of the electrode to the work. 
Weaving is usually three to four times the diameter of 
the electrode. 

Large-size electrodes yield the most economical de- 
posits. Besides they can be used with a lower current 
density thereby melting less of the base metal. X-ray 
results are good when moisture is avoided and meticulous 
care is specified in removing the slag before depositing 
additional layers. 

Coating materials include sodium fluoride, cryolite 
and sodium silicate among others. Sodium fluoride, 
like the calcium fluoride used in stainless steel coatings, 
suggests the need for adequate ventilation to remove 
the fumes which are objectionable. 

Summing up, it may be advisable to report on relative 
attributes of the various groups outlined. Of course, 
specific service conditions may alter some of these ar- 


rangements but in general they are correct. In each 
grouping the types will be listed in order of their response 
to the attribute covered. 
Hardness: Group E, Group C, Group A, Group D, 
Group B and Group F. 
Wear Resistance: Group C, Group D, Group B, Group 
A and Group F. 
Corrosion Resistance: Group I), Group F, Group C, 
Group B, Group A and Group E. 
Impact Resistance: Group B, Group A, Group F, 
Group D, Group E and Group C. 


Perhaps not too much importance can be attached tothe 
relative popularity of the various types of hard surfacing 
electrodes. Still the experience of one manufacturer 
of Group A, Group C and Group E metallic are electrodes 
shows the following distribution of types in a list of 
several hundred specific applications: 


No ot 
Type Application 
Group A 149 
Group C 81 
Group E 19 


Suggested welding currents and voltages have not 
been reported because of the wide diversity of types 
covered. Manufacturers’ literature may be consulted 
for these figures remembering that lower currents and 
shorter arcs prevail for conservation of alloys while 
arc length must be great enough to get a smooth, clean 
deposit. 

Response to atmospheric moisture cannot be treated 
again because of the many variables. Once more it 
should be mentioned that all electrodes gain moisture 
from the surrounding atmosphere indicating the desirabil- 
ity of cool, dry storage wherever possible. Fortunately 
all mineral coatings prevail almost without exception 
which means that overdrying is unlikely. From 200 
to 300° F. for at least 1 hr. ought to dry any electrodes 
that require drying. 

No hard and fast rules prevail in the hard-facing field. 
The manner in which hardness is attained and not specific 
hardness is the best criterion. Usually alloys, par- 
ticularly chromium, which form hard, wear-resistant 
carbides are desirable. No more expensive material 
than is demanded for the application should be sought. 
On the other hand, cheapness ought not to be regarded 
too highly as engineering rather than cost factors should 
determine the type. Perhaps 60°% of all applications 
can be satisfied with Group A materials. Wherever re- 
peated surfacing is done, experimentation on the part of 
the consumer will prove profitable. For hard facing is 
similar to taking medicine. A specific prescription is 
needed for each ailment and it is most unlikely that a 
single elixir or electrode will cure all ills. 


Part []—Cast-Iron Electrodes 


NE of the more difficult fields of metallic arc 
welding is that of cast iron. Whereas the ex- 
cellent balance of mechanical properties in steel 

makes the welding of this material almost foolproof, 
the poor ductility of cast iron makes the average welding 
engineer approach such jobs with considerable caution. 
However, when the peculiarities of cast-iron welding are 


kept in mind, there are several welding methods that will 
lead to good welded joints. / 
Before undertaking a description of the five groups 
of cast-iron electrodes, a short discussion of the chemi- 
cal, physical and metallurgical make-up of cast iron 
ought to be profitable. Primary chemical constituents of 
cast iron, other than the iron itself, are carbon which 
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ranges from 2 to 4% and silicon which runs from 0.50 to 

3%. Keeping in mind the influence of carbon on the 
welding of steels, it is quite apparent that the very high 
carbon content of cast iron will cause some metallurgical 
problems. 

Strengths of cast irons may be as low as 20,000 psi. 
or may run up to 60,000 or more. Foundrymen are 
incorporating many innovations in cupola practice which 
are bringing a fair degree of ductility to their irons along 
with strengths that are going far to free cast iron of the 
limiting engineering restrictions that have prevailed 
heretofore. This discussion, in order to add a margin 
of safety, will discuss methods and procedures involved 
in the welding of ordinary gray iron with the under- 
standing that these same practices may be carried over 
into the welding of the newer irons and semisteels. 
Therefore, cast iron will be classified as a material pos- 
sessing poor ductility. 

The metallurgical structure of cast iron is usually 
pearlite with free flakes of graphite representing the 
excess carbon over that necessary to a pearlitic structure. 
Or the matrix of cast iron might be ferrite with excess 
graphite—this is not a common structure for modern 
cast irons, 

Above 1300° F. the combined carbon in the pearlitic 
matrix breaks down to ferrite and graphite with some 
change in volume and a decided loss of strength. Near 
the melting point carbon is reabsorbed. Cooling of 
welds and the adjacent affected metal frequently leads 
to the formation of hard and brittle structures because 
of the high carbon content of the material involved. For 
several reasons, therefore, preheating and slow cooling 
are vital considerations in the welding of cast iron; 
namely: (1) to control the volume changes in a metal 
of limited ductility; (2) to slow the cooling rate to avoid 
the formation of hard and brittle combinations of iron 
and carbon; and (3) to provide a measure of stress 
relief in order to avoid overstressing a material unable 
to stretch to iron out differences in stress. 

Five distinct types of metallic are electrodes are avail- 
able for the welding of cast iron. As shown in Table 5 
these electrodes are cataloged according to the type of 
core wire employed in their manufacture. Of course 
this type of identification applies equally well to the kind 
of deposit which is, after all, a direct function of the 
core analysis. So cast-iron electrodes contain one of the 
following cores: low-carbon steel, cast iron, Monel or 
nickel, copper alloy or a composite wire generally 
built up of steel, copper and nickel. The cast-iron 
electrodes will be reviewed individually. 

Cast-iron electrodes with a mild steel core wire are most 
common, but this does not mean that they are the best. 
Rather the best iron electrode is the one that furnishes 
the most suitable properties for the application at the 
lowest cost. 

This group of electrodes looks like any other common 
steel metallic are electrode. It is heavily fluxed with a 
coating designed to give outstanding arc stability with the 
extremely low currents desired for cast-iron welding. 


Table 5—Types of Cast-Iron Metallic Arc-Welding Electrodes 
Group A.. Low-carbon steel core 

Group B... Cast-iron core 

Group C.... Monel or nickel core 

Group D..... .... Copper alloy core 

Group Composite core 


Likewise the coating has a low melting temperature to 
further aid in the use of low current values. Slag formed 
from this coating is readily removed from the weld 
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Table 6—Current and Voltage Ranges for Group A Ele- 


Applications 
Size of Electrode, Recommended Recomme: 
In. Amperes Volt 
60-95 19-2 
1 8 SO-110 20-24 
5/30 110-150 
3/16 130-180 


deposit. And the weld metal produced is both <« 
and uniform in contour to provide an even union 
weld metal and parent metal without any abrupt c! 
in section at the fusion line as might be found with 
coated electrode. 

Since the weld metal formed by electrodes of this ty, 
is essentially steel, it is not surprising that a rather high 
carbon steel results because of the carbon dissolved out oj 
the cast iron when filler metal and parent metal miy 
the fusion area. Cooling rates are generally suc! 
to form a hard weld deposit and a hard heat-affected 
both of which mean that welds made from elect: 
using a steel core are unmachinable. 

Because steel does not match cast iron in appear 
deposits from this group of electrodes will not 
the color of cast iron. As a matter of fact thi 
statement may be made of four of the five electr 
only one classification uses a cast-iron core and produc 
a metal similar to that being welded. The steel de; 
is stronger than the cast iron and fuses well wit! 
Because of the low currents permitted by the stabk 
coating, heat-affected zones are of minimum thicknes 


Surface Should Be Clean 


Alternating current and direct current, either polarit 
is suitable. Here, too, manufacturers’ recommend : 
must be followed if best results are to be obtained 
There is some difference of opinion among the advocat 
of straight and reverse polarity when direct current 1 
used. Some engineers feel the lesser penetration 
straight polarity is desirable while others maintain that 
deeper penetration is essential to satisfactory fusio! 
As 1s often the case, good welds are made under eithet 
condition. 

Since the heat input in cast-iron welding is best held 
to the lowest possible value, Group A electrodes at 
available in small diameters only. Some manufactures 
make the '/s in. diameter only while others make sizes 
from */3. to */,, in., inclusive. Suggested current ranges 
and correct voltage ranges are given in Table 6. 

As is common to practically all fusion welding appl 
tions, the surface to be welded should be clean. Any 
or grease should be removed either chemically or 
burning away witha flame. If the welding is bemg don 
to repair a crack, the crack should be thoroughly chipped 
or ground out leaving a groove for the weld metal 
Sometimes a small hole is drilled just beyond eithe 
extremity of the crack to prevent further propaga 
It is advisable to make sure that all of the crack has beet 
removed by checking with magnaflux or a penetrati 
oil and whitewash before starting in to weld. Studd 
has been a common practice in large repairs. 

Usually Group A electrodes are used with a ‘‘co! 
welding technique. No more current is used than 
necessary to the deposition of a smooth, well-fused b 
Short bead increments are best with no bead rum 
more than 3 in. in length. Skip welding is suggest 
to keep the parent metal cold. Curved, rather th 
straight continuous beads, are best. Each bead should 
be lightly peened while it is still hot. 
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Son electrodes in this group are more affected by 
tmosplerie humidity than others but a cool, dry storage 
ught to keep the coating in prime condition. 


snact 

0 ; of temperature should be prevented. Fresh 
Jectrodes give the best performance and it is suggested 
‘hat inventories keep pace with use. A softened coating 
may indicate excess moisture. 


Although the majority of Group A electrodes deposit 
. steel weld metal, there is one variety that produces a 
ist-iron deposit because of coating additions. This 
ating is largely graphite with a small amount of barium 
carbonate and the rest carborundum with all ingredients 
ound together and to the core with the usual silicate 
binder solutions. 

[here are many applications of Group A electrodes 
for welding cast iron with a partial list covering cylinder 
blocks, cylinder heads, bearing blocks, machine parts, 
large frames, machine bases, cast boiler sections, head- 
ers, cast-iron wheels, Diesel water jackets, tractor trans- 
mission cases, tractor differentials, compressor blocks, 
steam radiator sections, gear teeth, welding cast iron to 
steel, lamp posts, fire plugs, pulleys, wheels, casting re- 
sairs such as blowholes, sand cavities, etc., printing press 
und drying rolls and valves. 

Group B electrodes are those with the coating sur- 
rounding a cast-iron core. There are several analyses 
f core wire used and the analysis establishes the pre- 
heating phase of the welding technique. One group of 
mmalyses requires a preheat of 1000” F. in order to make 
, machinable weld in cast iron while the other group has 
. chemistry balanced to permit good machinable welds 
with a preheat temperature of only 300° F. Manufac 
turers’ recommendations will furnish a clue to the type of 
wnalysis employed. 

Deposited weld metal from Group B electrodes is a 
fine-grained cast iron. It is free of porosity with a hard- 
ness of 15 to 20 Rockwell C or 87 to 97 Rockwell B. 
[he heat-affected zone should be as machinable as the 
deposit. 

As was the case with Group A electrodes, the casting 
should be cleaned prior to welding. Grinding is sug- 
gested and a vee of 60 to 90° included angle is best suited 
to the application of the cast-iron weld metal. Next the 
portion to be welded is preheated to 300° F. And finally 
the weld is made with '/s-in. electrodes at 150 to 175 
imp. using direct current, reverse polarity. With this 
electrode best results will be had if the welding is done 
hot with but slight delay between the deposition of suc- 
cessive layers. 


Group B Welds Light, Heavy Castings 


Both light and heavy castings may be welded with 
Group B electrodes. Should a light section be joined 
to a heavy section, it is advisable to put mest of the pre- 
heating work on the heavy section. This wiil prevent 
cracking of the heavier section which because of the 
mass cooling action associated with heavy metal struc- 
tures might otherwise cool too rapidly. Welds of Group 
B classification may be machined at surface speeds up 
to 69 ft. per minute if the welding has been correctly 
accomplished. 

The most common constituents of the coatings on 
cast4tron electrodes are graphite and silicon with a minor 
amount of slag formers and all of these materials held 
together with a suitable silicate binder which also an- 
chors the coating to the core. Both the graphite and 
silicon, although a number of other elements such as 
phosphorus, titanium and copper perform similarly, 
Serve to produce a gray iron. Graphite permits a higher 
arc temperature while the silicon produces a metal with 


a lower melting point. In combination the graphite- 
silicon coating yields an extremely fluid weld metal 
and permits effective inoculation, despite the short 
time in which the metal is fluid, to provide nuclei for the 
carbon to precipitate as graphite. 

It is the graphitic carbon and the all-around balance 
of deposit chemistry that has enabled the electrode maker 
to furnish a good Group B electrode with a weld metal 
that matches the color and behavior of gray iron quite 
closely. Alloys may be added to control the tensile 
strength which can reach 50,000 psi. with a Brinell 
hardness of 275 which is definitely machinable. 

Group C electrodes made with a Monel or nickel core 
were the first machinable electrodes available for the 
welding of cast iron. At first the usual enthusiastic 
claams about producing a machinable weld without 
preheat were made but later experience has indicated 
that some welds need preheat although quite a number 
are made with little or no preheat. When no preheating 
is used, there is liable to be a hard martensitic zone in 
the heat-affected region which will defy machining. 
A 500° F. preheat suffices to prevent martensitic forma- 
tions. 

Heavily coated electrodes in diameters from 
to */,. in., inclusive, are used with the welding currents 
set forth in Table 7. Again specific values should be 
based on manufacturers’ recommendations for each 
electrode being used. As 1s true of all cast-iron welding, 
the smallest electrode size should be used to prevent 
overheating of the base casting. Heavier castings and 
preheat permit the selection of larger electrodes. Once 
more there are differences among the several electrodes 
available in the Group C classification with all of the 
performing satisfactorily with alternating and direct 
current. With direct current, however, some makes 
give the best arc action with reverse polarity while others 
require straight polarity. 


Wide Distribution of Arc Weld Heat 


When using Group C electrodes without preheat, it is 
suggested that the heat of arc welding be distributed as 
widely as possible to avoid local hot spots. Such a 
technique avoids undesirable steep temperature gradients 
and intense stress concentrations either of which will 
crack the casting. 

No more current than is needed to fuse the weld metal 
with the casting ought to be used. Small diameter elec- 
trodes and small beads of narrow width and no mor 
than 2'/, in. long have proved to be the best. Peening 
immediately after breaking the are will relieve stresses. 
After each short welding campaign, the casting must be 
allowed to cool to hand warmth before proceeding with 
additional welding. If the casting is too hot to the touch, 
additional cooling time is indicated. 

If preheating is used with Group C electrodes, a tem- 
perature of 500° F. appears to give the best welding con- 
dition and this temperature must be maintained through- 
out the entire welding period. Otherwise welding 
technique is little different from that outlined for welding 
without preheat. Narrow beads can be placed at the 


Table 7—Current Ranges for Group C Electrode Applications 


Size of Electrode, Recommended 


In Amperes 
3/30 60-80 
1/, 80-100 
5/5. 120—180 
3/16 180-250 
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bottom of the vee with narrow overlapping beads along 
either side. ‘Since Group C electrodes are considerably 
more expensive than Group A electrodes, economy sug- 
gests facing the vee with Group C depcsit. Then fill 
the groove, of course this combination filler metal plan 
applies primarily to large welds, with Group A weld 
metal. Finally make the last two passes with Group C 
metal to provide machinability. Beads are placed 
alternatively on one side and then the other of the groove 
to minimize stress build-up. And the casting is often 
covered with powdered asbestos, lime for fine ashes to 
allow very slow cooling to ambient temperatures. This 
latter precaution is known as crack insurance. 

Experience is the best teacher as to whether or not 
preheating is needed. If a rigid joint in a small casting 
of thin section is to be made, preheating is virtually a 
must. If a light, casting is broken in two (and thus is 
free to move), preheating is unnecessary. If a water- 
tight weld is demanded, preheating ought to be specified. 
On the other hand welds in heavy castings and in good 
positions have been made without preheating. It is 
suggested that the novice preheat and the question of 
whether or not to preheat can be resolved as experience 
is gained. 

Brinell hardness of the deposit is about 220. It is 
suggested by one manufacturer that machining be done 
across the weld. 

Group C electrodes have worked well in the following 
applications: casting repairs, correcting machining 
errors, filling sand pockets, filling drill holes, auto cylinder 
blocks, auto cylinder heads, cylinder wall defects, im- 
peller rings, valve seats, motor exhaust ports, gears, 
sprockets, cast-iron dies, pulleys and wheels. 


Surface Preparation Important 


Group D electrodes have copper alloy cores and are 
either phosphor bronze or aluminum bronze in the most 
popular brands. Because the melting point of cast iron 
is only slightly above that of the bronze filler metal and 
because the inclusion of iron in the bronze weld metal is 
highly undesirable, the lowest possible currents con- 
sistent with good tinning give the best welds. Tinning 
the side walls of a groove followed by welding to fill in 
the groove without penetrating the tinned overlay is 
very satisfactory. 

Surface preparation must be emphasized once more 
and this time a rather detailed treatment will be under- 
taken. The surface to be welded should be free of 
grease orrust. Frequently machining or grinding opera- 
tions prepare the surface but in so doing leave a film of 
graphite on the metal. Graphite seriously interferes 
with the deposition of bronze and must be removed. 
Sand blasting is the ideal method although rough chip- 
ping or searing with an oxyacetylene flame will give 
satisfactory surfaces. 


Table 8—Current and Voltage Ranges for Group D Electrode 


Applications 
Size of Electrode, Recommended Recomme: 
In. Amperes Volt 
80-100 25-28 
8/5, 110-130 25-28 
130-160 27-3 


Searing is accomplished by adjusting the flame wit} 
an excess of oxygen which serves to burn up the carbon 
film. The torch is passed back and forth over the iroy 
holding the white tip of the flame close to the meta) 
until incandescent particles indicate that the car! 
being consumed. Rapid enough traverse of the torch 
to avoid melting the iron is desirable but the speed 
should not be too fast or the graphite will not be com. 
pletely burned away from the surface. 

Since preheating is required for the best deposition 
of bronze weld metal on cast iron, the searing operation 
will often do the desired preheating at the same time 

Otherwise preheating to a temperature of 200 to 300° 
F. prior to welding must be made a separate operation 
Overheating is harmful and a maximum preheating 
limit of 400° should be observed. Higher temperatures 
lead to melting of the cast-iron surface during welding 
and may result in forming a “hot short’’ weld deposit 

One proved technique with bronze filler metal is 
wide oscillation of the electrode, using the electri 
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conditions set forth in Table 8 ,to which a short oscilla 
tion of travel is added. This is accompanied by a short 
ening of the are to actually wipe the weld metal off on 
the deposit rather than waiting for the customary larg 
drop to form and drop off on the work. The pur; 

of this technique is to bring about a steady depositio: 
of bronze without allowing much time for the arc to play 
on the cast iron as this would melt the surface oi! 
iron which is undesirable. 

Group E electrodes are composite core materials wit! 
the core of steel sheathed with copper, nickel sheathed 
with copper or steel sheathed with nickel and copper 
The second named combination, nickel sheathed wit! 
copper, performs similarly to Group C electrodes and n 
further instructions or suggestions are necessary 

Group D electrodes, with suitable precaution, will 
weld cast iron to other metals. 

Cast-iron welding by the metallic arc process is quit 
successful. It is necessary to remember, however, that 
cast iron is not a ductile material such as steel. This 
means that thermal shock is to be avoided to prevent 
cracking which is the worst bugaboo of cast-iron welding 
work. Preheating and postheating do much to avoid 


i 
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cracking and slow cooling in several insulating 
terials has been specified with considerable success 
As long as the job is well planned and executed with good 
materials, there is every change of success. 
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Fabrication and Reclamation in Steel 
Mill Maintenance 


By E. W. 


HE functions and assignments of the welding 

department in a steel mill are by no means uni- 

form between one mill and another. In one mill 
the welding department may be called upon to perform 
only the minimum functions necessary to keep mill 
equipment in operating condition; in others these duties 
have been expanded during wartime to include the 
fabrication of certain replacement parts which are un- 
obtainable due to the war; in still others this depart- 
ment is regarded as the means of making the mill almost 
self-sufficient in providing for all repair, reclamation, 
replacement and original construction needs. It is this 
last type of organization that I wish to describe in this 
paper. 

We need not go back very far to find the time when 
welding was strictly a repair tool, and we have all wit- 
nessed or taken part in the growth of welding, both in 
the improvement in the apparatus and techniques em- 
ployed, and in the scope of its applications. This de- 
velopment has been so rapid, however, that sometimes 
our own conception of how we can adapt welding to our 
own routine and emergency needs falls behind. 

The growth of the maintenance department at the 
Yorkville Plant of Wheeling Steel Corp. has been 
characterized by an attitude of comparing what is being 
done with what could be done. In fostering this de- 
velopment we were fortunate in having an aggressive 
maintenance foreman whose approach to almost any 
problem was along the lines of, ‘I don’t care how you 
handled this job before. We can do it better by weld- 
ing.” Over a period of time the maintenance depart- 
ment has gradually assumed more and more duties until 
now, whenever a need for anything arises or is foreseen 
in any other department, it is almost axiomatic that the 
welding crew is called in and given first crack at it. 
Usually they need go no farther. 


* Presented at the Twenty-Fifth Annual Meeting, A. W. S., Cleveland, 


Ohio, Oct. 16 to 19, 1944. 
t Plant Engineer, Wheeling Steel Corp., Yorkville, Ohio 


Gruber 


The reasoning behind this is, we believe, entirely 
sound from several standpoints. First, of course, any 
steel mill must have a maintenance organization capable 
of dealing with any emergency problem such as break- 
down of primary mill equipment. In addition to this 
function, however, it is highly desirable, due to the na- 
ture and amount of equipment in a mill, to have this 
organization sufficiently equipped with skilled operators, 
apparatus and ingenuity to enable them promptly to 
repair or replace any secondary plant installation which 
breaks or wears out. Finally, this department is used 
for a wide variety of new construction work, in which 
welded fabrication is employed wherever possible. 

It might seem from the foregoing that to fulfill all 
these duties a large welding department would be needed, 
and that the economies which might otherwise be ef- 
fected by doing our own work instead of making outside 
purchases would be reduced or wiped out by the cost of 
maintaining the department. Our own experience shows 
that this need not be true. We operate with a staff of 
only eight welders and two helpers, which is certainly not 
large for a steel mill maintenance department, and is 
actually no more than the minimum needed in a mill of 
this size to cope with all urgent repair and plant main- 
tenance work. Yet by planning the work we are able to 
handle a constant stream of special fabrication jobs in 
odd hours between regular reclamation and repair work. 
For example, a fairly large capacity oil-reclaiming in- 
stallation, including an oil-warming tank, sampling tank, 
two storage tanks, and auxiliary equipment, was fabri- 
cated during spare hours over a period of several weeks. 

An unusually interesting example of the fabrication 
work of this department is the construction by low- 
temperature brazing of copper conductor rolls for an 
electrolytic tinning mill. We were in urgent need of 
spare rolls, and as our supplier was unable to make 
prompt deliveries our welding department went to work 
on this problem. These rolls have lead washer seals 
between the heads and the shaft to prevent leakage of 


_- LEAD WASHER 


BRAZE 


Fig. 1—Fabricated Copper Conductor Roll, Showing Position of Lead Washer and Location of Welds. 
All Joints Were Made by Low-Temperature Brazing 
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Fig. 2—-Brazing Baffle Disk to Shaft of Copper Conductor Roll, 
Preheat Burners Are Not Shown Here 


the internal cooling water, and one of the chief problems 
in welding was to make certain braze welds without 
melting the lead washers. If any of the lead melts it 
remains in pellet form within the hollow roll. These 
pellets roam around and become worn to a size where 
ultimately they clog the circulating water outlet, causing 
the roll to become overheated by the heavy electric 
current. 

As indicated by the diagram in Fig. 1, this roll is made 
up principally of an outer shell, two web disks, two heads 
and a shaft. The shell and disks are copper, and the 
heads cast bronze. In fabricating these rolls, con- 
siderable trouble was at first encountered in drilling the 
long holes in the shaft. This was finally overcome by 
grinding the drill slightly off center and using carbon oil 
as alubricant. The two webs were then roughed to size 
and the center hole bored 0.001 in. smaller than the shaft 
diameter. They were then shrunk on the shaft and 
the silver brazing was begun, as in Fig. 2. 

The high heat conductivity of the copper presented an 


> 


Fig. 4—Close-up of Fabricated Copper Conductor Rol] In. 

stalled in Electrolytic Tinning Mill. This Roll Eliminated 

Trouble Previously Encountered Through Clogged Water 
Outlets and Overheated Rolls 


obstacle in brazing, despite the fact that we were using 
Sil-Fos, a low-temperature brazing alloy. We first tried 
preheating the entire assembly to a soaking black-red 
heat in a furnace, then brazing with an oxyacetylene 
torch and No. 12 tip. However, the heat carried away 
too fast to permit the alloy to flow. To insure sufficient 
heat at the point of brazing we then played two nati 
gas and compressed air burners directly on the 
until the baffle became light red. The burners were shut 
off and two welders with No. 12 tips then brazed one 
third of the circumference of the joint. The same 
was repeated twice to complete the brazing of one 
to the shaft. The second baffle was brazed in the sa 
way, using */;-in. Sil-Fos rod. The shaft assembly was 
trued up on a lathe and the outside rim of the baffles 
turned to a diameter 0.003 in. larger than the inside bor 
of the outer shell. 

After the shell had been bored to a 0.004-in. press fit 
for the cast-bronze heads or hubs, it was heated to 
100° F. and the shaft assembly was shrunk into it 1 
vertical jig.* Brazing of the shell to the baffles required 


Fig. 3—Completed Roll, Fabricated by Low-Temperature Brazing at a Considerable Saving in Cost 
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Fig. 5—-This Fabricated Steel Tank Is One Unit of a Complete 
lustallation for Reclaiming Contaminated Oil. Steam Pipes 
Coiled Inside Heat the Oil in the First Stage of Reclamation 


supplementary heat by the burners as well as the two 
large-size oxyacetylene torches, to overcome the rapid 
dissipation of heat by the copper. 

The two bronze heads with preplaced lead washers 
were then pressed into position, thus compressing the 
lead around the shaft. The entire assembly was hung 
vertically for the critical operation of brazing the ends 
to the shell without melting the lead. To accomplish 
this, brazing was done with a carbon arc to provide a 
high, localized heat. Sil-Fos was run into the prepared 
V groove by applying heat in increments so that at no 
time did the temperature of the head rise to the melting 
point of the lead seal. This procedure also prevented 


Fig. 6—Centrifuge Platform, Fabricated of '/,-In. Steel, for 
Removing Water from Oil. Temporary Reservoir Beneath 
Platform 
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STEEL MILL MAINTENANCE 
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Fig. 7—Thes 


Reclaimed Oil for Re-use. Entire Oil-Reclaiming Equipment 
Was Fabricated by the Mill Maintenance Department 


warping of the shell. After completion of brazing, the 
roll was machined down to finish size, ground, chrome 
plated and finally reground, appearing as in Fig. 3. 
The roll installed is shown in Fig. 4. 


Oil-Reclaiming Equipment 


The amount of lubricating oil needed to keep a mill 
running is quite large, representing a fairly important 
item of expense if the oil is used only until contaminated 
and then discarded. Oil is, however, practically in- 


destructible and can be used over and over again if 


Fig. 8—Fabricated Hot Water Heater of Simple Design, for 
Heating Spray Water for Cleaning Alkaline Residue from 
Continuous Strip 
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Fig. 9—-These Bonderite Sludge Tanks Were Fabricated in 
Octagonal Shape When Bending Rolls Were Not Available 


processed to eliminate foreign matter. Such reclama- 
tion pays big dividends to any large user of oil, and it 
was chiefly for this reason, together with the wartime 
scarcity of oil, that we decided to build the necessary 
apparatus for reclaiming oil as it became contaminated. 

Since our regular supplier of mill equipment was un- 
able to provide or build this equipment for us, due to 
lack of time, the maintenance department was asked to 
do it. The installation is fairly elaborate, but it was 
completed in three weeks by one welder and one helper, 
each of whom devoted about 80 hr. to the job during 
that time. 


Figures 5 to 7 show various units of the installation. 


Fig. 10-—Details al Welded Reinforcement Are Shown on This 
Crane Hook, Made of Bent Bar Stock for a Gang Hook for 


Carrying Strip Coils 
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The oil-warming tank shown in Fig. 5 is made of ! 
plate, formed and welded with the electric arc. Stean 
pipes are coiled close to the shell on the inside, with 
welded fittings. This tank, about 3 ft. 7 in. in dis 7 
holds 120 gal. of oil in the first stage of reclamat; ion, 
which heat is applied to emulsify and separate the w on 
contamination in the oil. From here the oil flows by 
gravity to the centrifuge shown in Fig. 6, where th. 
water content is removed centrifugally. 

This centrifuge is mounted on a fabricated platform 
to raise it above a 75-gal. welded temporary storag, 
reservoir which can be rolled in and out beneath th, 
platiorm. Quarter-inch plate and angles were used jy 
the construction of this platform, which is attractive, 
and functionally designed. The oil is pumped from the 
temporary reservoir to a purifier where it passes thre ugh 
a fuller’s earth treatment in a filter press, which elim: 
nates any foreign solvents in the oil. This purifier was 


the only unit purchased from outside sources. 
From the purifier the reclaimed oil is forced by com- 
pressed air to a sampling tank where samples are taken 


Fig. 11—Setup for Flame Hardening Tension Rolls Made from 

Discarded Work Rolls. Oxyacetylene Process Hardens the 

Surface to 95 Scleroscope. Considerable Savings Were 
Gained by This Reclamation Job 


to determine whether further clarification may) 
needed. This fabricated tank is similar to the 
shown in Fig. 5, but smaller. If the oil at this stag 
considered acceptable it is pumped to one of the 600- 
gal. storage tanks shown in Fig. 7, or direct to a drum 
for immediate use. The storage tanks stand |) it. 
3'/2 in. high and are welded of '/s-in. plate and angle 
construction. Considerable piping and fittings als 
went into the installation, all of this auxiliary equipni 
being of welded construction. 


Minor Fabrications 


Each of the preceding jobs was, in its way, fairly 
complex and called for considerable engineering as We: 
as skill in construction. However, the bulk of ca 
original fabrication work runs to simpler jobs. Typ" 
of these is the hot water heater for a caustic tank, 
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lustrated in Fig. 8. This unit consists simply of steam 
and water piping, with a hot water reservoir made of a 
length of 10-in. pipe, all operating on the steam in- 
jector principle. Water is heated almost instantly and 
sprayed over both surfaces of the moving strip as it 
comes out of an alkaline bath, washing and rinsing the 
strip and at the same time heating it sufficiently so that 
it dries by itself. 

The row of bonderite sludge tanks shown in Fig. 9 
offers another example of a comparatively simple fabrica- 
tion. The shell of each tank is composed of four rec- 
tangular pieces of flame-cut plate, with a 135° bend across 
the middle, set up and welded together to form an oc- 
tagonally shaped tank. This form was decided upon 
because bending rolls of the proper size to form a cyl 
indrical shell were not available at the time these tanks 
were made. They illustrate once again the flexibility 
of the flame-cut and arc-welded method of fabrication 
in adapting the design to the facilities of production. 


Replacement Fabrication 


The welded fabrication of replacement parts is usually 
a simple matter of cutting out sections of plate and 
joining them into an assembly which follows the general 
form and dimensions of the original part. The tendency 
in the past has been to be generous in providing an 
abundance of strength in the assumbly by using plate 
sections heavier than necessary. Lately, however, 
shortages of steel have dictated a more careful and con- 
servative use of metal, without sacrificing necessary 
Strength in the welded part. Particularly where a cast- 
ing is to be replaced, lighter sections of rolled plate can 
generally be used than are found in the cast part. 

An interesting small job of fabrication is the strip 
carrier hook shown in Fig. 10. ‘This hook is one of three 
mounted on a gang carrier for moving coiled strip by 
crane. It is made of bar stock, heated and bent to 
correct shape, and then reinforced to prevent bending 
at the corners when under load. The three corners 
are stiffened by small flame-cut pieces welded to the 
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Fig. 12-—This Pinch Roll Was Made of Three Forgings with Shrink Fits. The Roll 
Was Flame Hardened After Machining. Two Rolls Were Made at a Saving of $600 
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outside of the bends as shown. The 
shank is trimmed with the torch, and 
a wide piece welded on to one side. 
This piece is then drilled for the sup- 
porting pin. 


Flame Hardening of Rolls 


The procedure followed in the flame 
hardening of rolls is first to anneal 
the worn roll, followed by machin- 
ing to reduce the diameter to ten- 
sion roll size. It is then mounted on 
a slow-turning lathe, and the oxy- 
acetylene flame hardening apparatus 
is mounted on the lathe carriage, 
as shown in Fig. 11. A4-in. multi 

flame hardening tip is used to harden 
11 successive bands around the roll 
face. Every precaution is taken to 
keep the roll cool during the flame- 
hardening operation, to avoid distor- 
tion and surface checks. The water- 
quenching jets in the torch tip are 
supplemented by an auxiliary quench, 
and in addition the roll is kept partly 
submerged in a water tank during 
hardening. If this care were not ex- 
ercised, stresses might develop in the 
hardened surface, possibly resulting in cracks after the 
roll is placed in service. 

The material is 0.85 carbon steel with a surface hard- 
ness after annealing of 30 scleroscope. Flame hardening 
raises this to 95, which is highly desirable since new rolls 
as received from outside sources varied in hardness be- 
tween 70 and 90 scleroscope. 

After experiencing this success in flame-hardening 
tension rolls we applied the process on two pinch rolls 
for a strip pickling unit. These rolls were made in our 
own shop, using separate forgings of 1045 steel for the 
roll proper and for the roll necks. To do this we bored 
both ends of the roll and machined the roll neck forgings 
0.011 im. larger for a press fit into the roll. These shafts 
were then immersed in a bath of dry ice overnight to 
shrink them for pressing into the bored holes. Flame 
hardening of the roll face was done after completion of 
this operation without disturbing these shrink fits. 

Twelve passes of the 4-in. flame-hardening tip covered 
the entire surface of each roll, completing the hardening 
operation in only 2'/, hr. per roll. The finished rolls, 
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Fig. 13—Bronze Side Guides in Three Stages of Reclamation 
At Bottom, Worn; Center, As-welded; Top, After Grinding 
Guides Are 33 In. Long, 1'/, In. Thick 
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Fig. 14—-Permanent Setup for Welding Worn Mill Guides. B 


Are Repaired at One Time, Applying Phos-Copper with an Oxyacetylene Torch to a RP Sa ae the 
Fill the Grooves Worn by the Strip Another disadvantage was that the 


made at a saving of $600 for a set of two, have performed 
satisfactorily in service. 


15—Welded Bronze Guides Are Ground Flat on This 
Semiautomatic Grinding Jig. Sliding Work-bed and Spring- 
mounted Grinder Speed Up This Operation. Guides Are 
Reclaimed at 10% of New Cost 


pinch rolls set up for a machining o, 
eration on a planer. We hay fame 
that the flame-hardening op ratios 
increases the service life of the, 
rolls to about six months. \fter 
this period of service the rol! usu 
ally shows sufficient wear to warray 
grinding down to anew surface. 
hardening is not always necessary 
after such grinding, since the hardne< 
penetration on the first applicatioy 
may be as much as to '/, in. 
if the grinding is done carefully so 4s 
not to draw the hardness, it shoy), 
not be necessary to reharden wntj) 
the roll has been ground several times 
The same rolls are used repeated) 
until successive grindings have wor 
them down to the minimum usah\ 
diameter. 


and 


Reclaiming Worn Guides 


One of the continuing reclama 
tion operations is the building uy 
of worn bronze side guides, use 
in both tandem and finish mill rol! 
ing to hold the strip in line as it runs 
to the tension reels. Some time ag 
we followed the practice of machinir 
the grooved surfaces of the guides 
they became worn. The depth 
cut required to produce a smoot! 
flat surface was usually between 
and '/2in., which meant that the guid 
could be planed and returned t 
service only three or four times befor 
it was cut down too thin for use 


oth 


ides of a Guide 


Figure 12 shows one of the 


Fig. 16——Lead Burning Is a Regular Maintenance Operatic: 
Here a Fabricated Steam Jet for Pickling Tank Is Being A» 
sembled in the Shop 
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thin strip of guide which remained 
brought little return as scrap. 

These bronze mill guides are now re- 
claimed repeatedly by welding. Figure 
12 shows the usual condition of a 
wide as worn, and its appearance as 
welded and after grinding. Since this 
restoration work 1s a continuous job, 
with 25 or 30 guides being repaired 
each day, we have a permanent setup 
for heating, welding and grinding. 
The guides are first preheated in the 
ven furnace shown at the right in 
Fig. 14, and are then transferred to 
the welding bench. ‘Preheat is main- 
tained here by a natural gas burner 
beneath the workpiece. The filler 
metal used is Phos-Copper to provide 
an intermediate degree of hardness in 
the wearing surface. 

As this is a comparatively simple 
operation we employ a cub welder on 
this work. 

Grinding 1s done on the grinding jig 
illustrated in Fig. 15. In this simple 
setup the bronze guide is clamped 
nm a sliding bed which the operator 
pushes back and forth beneath a pneu- 


matic grinder. As shown in the photo the grinder is 
pring mounted, with a hand screw adjustment to govern 
pressure. With this device a flat finished surface is as 
sured, and a high rate of production can be maintained. 

A cost study made several years ago showed that the 
total cost of reclaiming a guide was $1.18, including 
materials and labor. As this is only about 10°% of the 
cost of a new guide, the economy of repairing by welding 
instead of machining is obvious. The built-up guides 
give about four days’ service, and with repeated welding 
and grinding they will last indefinitely. 
advantage of this method of reclamation is that small 
scraps of steel which sometimes embed themselves in the 
guide and score the moving strip may be easily removed 


during welding. 


Lead Burning 


1944 


equipment involves an 
burning to keep lead lining sheaths, pipi 
and other lead parts in good working order. 
respects the practice of lead burning is equivalent to 
steel welding and fabrication, but due to the ease of 
working with lead there is an even greater freedom in 
lead burning than in welding steel. 
apparent in the ease of making lead castings and inte- 
grating them into a fabricated assembly by bur 

One of the parts which we fabricate in quantity is the 
steam jet shown in Fig. 16, used for heating the pickling 
These jets corrode fairly rapidly in service, 
and while the remains of a corroded jet have some scrap 
value, the regular purchase of new jets would mount up to 
an appreciable item of cost. 
cate our own we saved 50°) on cost, and now that we are 
building 10 to 12 jets per month the saving is even 
The component parts of this assembly include 
a length of standard lead pipe and two tubes which we 


An incidental 


Maintenance of sulphuric acid pickling tanks and 


Fig. 17—-Both Newly Fabricated and Used Steam Jets (Right) and Overflow Valves 
(Center) Are Shown Here. At Left Are Lead Castings Made in the Shop for These 


appreciable amount of lead 


steam jets 
In many 


This is particularly 


ning. 


In our first effort to fabri- 


Fig. 18—Steel Molds Made in the Machine Shop for Casting Lead Parts for Fabrication Into Steam Jet and 
Overflow Valve Assemblies 
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Fig. 19—Worn Bearing Surfaces at Both Ends of This Roll Are 


Restored to Original Size by Depositing Steel Weld Metal and 
Then Machining 


cast ourselves in steel molds made for the purpose. 
Several of the castings and molds used are illustrated 
in Figs. 17 and 18. A light oxyhydrogen torch is used 
both for burning and for ‘‘cutting’’ tube end profiles for 
joint making. Pure lead burning bar '/, in. in diameter 
is used for the joints, but a small quantity of antimony 
is added to the molten lead for making castings, to give 
more hardness. The condition of these steam jets after 
being removed from service may be anywhere from fair 
to terrible, depending upon length of use, but it is a simple 
matter to repair those still serviceable and melt down the 
others for fabrication into new parts. Figure 17 shows 
both new and used jets, as well as several overflow and 
drain valves. The latter represent an even more in- 
teresting example of the practicality and economy of 
lead burning. 

Before adopting fabricated lead 
overflow-drain valves, we had experi- 
mented with rubber-coated valves. 
These had proved unsatisfactory due 
to rubber breakage and disintegra- 
tion under high temperatures. Fur- 
ther, the rubber coating was too 
easily cut. Corrosion-resistant cast- 
ings were then tried, but these were 
both expensive and highly fragile. 
The extreme brittleness of the metal 
made it impossible to ream the seat 
for the drain control ball, and any 
other repairs were likewise impossible. 
The fabricated lead valve which was 
finally adopted has all the advantages 
of low cost, easeof reaming and making 
repairs, and comparative durability. 
It has been necessary to make very 
few of these so far, since occasional re- 
pairs keep used valves in service. 

This valve is made chiefly of 
various lengths and diameters of lead 
tubing, cut to shape and joined with 
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the oxyhydrogen torch. Flange rings and their ad; 
short lengths of tubing are cast as units. The vital pa) 
seating surface is reamed initially, and reseated 


need arises during service, by the reamer shown at “ 
right in Fig. 18. The fabrication of this valve uni; has 
resulted in a 25% saving in cost and has reduced ; in 
tenance problems immeasurably. 

Lead burning not only enables any part to be built 
repaired or salvaged, but also simplifies the task of jp. 
stalling and maintaining tank liner sheathing. Thiy 
lead sheet is bolted to the inside of a fabricated stee| 


pickling tank, with small patches of lead burned dowy 
over protruding bolt heads and washers. Large slabs 
'/, to 1 in. thick for tank aprons and similar uses ar 
made readily by pouring molten lead to the desired depth 
in a shallow steel mold. Such pieces can easily be bent 
and joined to others with the lead burning torch. Fi. 
nally, any competent oxyacetylene welding operator can 
turn his hand to lead burning and, after a little practice 
can perform whatever work may be needed in this field. 


Building Up Worn Steel Parts 


The process of reclaiming worn steel parts by building 
up the worn surfaces with weld metal is so widely used 
that it scarcely needs mention, except to emphasize the 
importance of proper selection of weld metal. Before 
applying the overlay deposit it is essential to thoroughly 
study the conditions under which the worn part works, 
Important as this is, it is often overlooked, with the re 
sult that the reclamation job on the part itself or o 
other affected parts must be done more frequently than 
necessary. 

The problem of selection of material in each cas 
should be considered from two standpoints: first, the 
type of weld metal which will give the greatest wear 
resistance to the worn part itself, and second, the effect 
that this durable surface might have on any mating 
parts. The ideal material is the one which will requir 
th least maintenance of the reclaimed part and mat 
ing parts in the long run. A good general rule to fol- 
low in selecting rod for general building-up purposes 
is to use a material whose analysis is similar to the bas 
metal. Two typical steel mill maintenance operations 
of this nature are shown in Figs. 19 and 20 which 1! 


Fig. 20—A Loose Fit Between This Crosshead and Its Connecting Pin Is Being Cor- 
rected by Depositing a Layer of Weld Metal on Bearing Surfaces in the Opening 
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respectively, the restoration of bearing surfaces 
(| roll and on a bearing housing. Utless the de- 
eliberately chosen to be of an appreciably different 
alysis than the base metal, it is usually not necessary 
+> achune the surface prior to welding in order to insure 
ient depth of overlay material after final machin- 
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Hard-facing materials should be used judiciously, 


remembering that if they are used on a sliding surface 
the wear may be transferred to another member which 
may be more difficult to repair. In this connection 


magnesium-bronze and lead-bronze welding alloys make 
excellent bearing deposits when it is desirable to con- 
fne the wear to the one member which can be most 
easily resurfaced. 


Welded Crane Rails 


Our experience in welding crane runways by different 
methods has led to the development of our own technique 
for making welded joints between rail ends. Con- 
tinuous welded rail is, of course, essential for modern 
roller-bearing mounted cranes, whose bearings would 
be jarred or damaged by uneven joints between rails. 

On our first runway replacement job we employed 
[hermit welding, but discontinued this procedure be- 
cause of the time and expense involved. In a succeeding 
job the method used was to vee the ball, web and flange 
f adjoining rail ends, and weld with the electric arc. 
While this method was cheaper and less cumbersome, it 
was unsatisfactory because the welds in the ball were 
softer than the base metal and tended to batter out 
under the action of the crane wheels, creating depressions 
in the running surface which jarred the crane and de- 
feated the purpose of the welding. 

As a result of this experience we devised the pro- 
cedure used today, which is to vee only the web and 
flange of the rail, leaving the ball untouched, as il- 
lustrated in Fig. 21. The rail ends are then aligned and 
butted together, and weld metal is deposited over these 
welds, overlapping to a distance of 1 to 1'/2 in. on both 
sides on web and flange, making a wide weld as shown 
in Fig. 22. The purpose of these heavy deposits is to 
utilize the contraction of the welds to draw the unwelded 
rail balls tightly together, creating a continuous surface 
for the crane wheels. 

In addition to producing a highly satisfactory joint 
this method of welding is advantageous in that all work 
can be done directly on the runway, avoiding the need 


Fig. 21—Sketch Showing Method of Beveling Ends of Crane 
Runway Rails for Welding. Note That the Ball of the Rail Is 
Not Beveled 
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as 


Fig. 22—Rail-End Joint on Crane Runway Is Welded on Web 
and Flange Only, with Heavy Reinforcement 


to hoist long sections of partially welded rail from the 
floor to the runway. Moreover it is fast. In one im- 
stance the maintenance department welded and _ laid 
1025 ft. of crane runway in less than four days. At 
present all runways in every part of the plant except 
for two buildings with short runways are welded. 

An unusually interesting problem in runway main- 
tenance has recently arisen in one of our shops. Over a 
period of years, a number of the main building columns 
in this shop have settled, causing the crane runways 
supported by these columns to be considerably out of 
level. 

To correct this condition as it affects the runways we 
have decided to simply cut the runway loose from the 


Fig. 23—This Versatile, All-position Welding Positioner Was 
Designed and Fabricated by the Mill Maintenance Depart- 
ment to Serve Their Own Needs 
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settled columns with a hand torch, jack it up to level 
height, and weld it back into place. To do this, eight 
rivets will be washed out and three neat cuts made in 
knee braces and diaphragm plate, then a splice plate 
will be fitted over each cut. After jacking, the cut 
edges will be welded together and the splice plates 
welded over these joints for reinforcement. 


Miscellaneous Maintenance 


The number and variety of unclassifiable main- 
tenance jobs in a steel mill is limitless, and here I will not 
attempt to do more than to suggest what can be done 
by a versatile, well-organized department. Work for- 


merly done by riveting, such as making repairs or ex- 
tensive alterations to roof trusses, can be conveniently 
done by welding. 


The shopebuilt welding positioner shown in | } 
providing for 360° rotation in all three planes, js ;) 
lustrative of the ingenuity displayed by the maint 


personnel in caring for the needs of the plant. As s ited 
previously, the volume of such extra work which be 
handled by the department in addition to essenti, 


maintenance jobs is not seriously limited by the of 
the department, but depends upon the prompt uti; 
tion of idle time. When the amount of regular work ¢, 
be done is not great, each job somehow takes lone 
But when the department is seemingly overloaded with 
work, somehow everything gets done without working 
overtime. With a comparatively small stock of ma 
terials including plates structural shapes and pipe, th: 
mill maintenance department is prepared to cope with 
almost any problem. It becomes habitual, whenever 
a new problem arises, to think immediately in terms 
of the welding processes, which are so handy in mil! work 
that other methods are seldom even considered. 
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The Welding and Heat Treating of 
Couplers and Other Car Parts 


By John McMullen’ 


HE long-standing tradition of taking every 

precaution in the interests of safety, which has 

been a hallmark of railroad maintenance for 
decades, has retarded acceptance by the railroads of 
certain applications of welding, while encouraging it in 
other applications. Prior to the war when replacement 
parts were readily available, most roads did not seriously 
question the AAR rules and restrictions regarding weld- 
ing on certain parts and areas of parts which are subject 
to high stress concentrations. The attitude has always 
been that new developments and applications of weld- 
ing would be reviewed for possible acceptance only after 
exhaustive tests had been made; and in the normal 
scheme of things, there was little motive for making such 
tests. 

One of the principal effects of the war as it affected 
the railroads has been that because of the shortage of 
replacement parts, numerous parts which would formerly 
have been scrapped and replaced are now being re- 
paired by welding, and that these reclaimed parts have 
proved entirely safe and satisfactory in service. In the 
case of car couplers, whose reclamation will be described 
in detail in this paper, the repaired couplers are at least 
as good, on the average, as new couplers because of the 
heat treatment which follows welding. This includes 
those couplers which are now being welded in areas where, 
under former AAR interchange rules, welding was strictly 
prohibited. These rules were recently relaxed as a war- 
time expedient to reduce the number of new couplers 
needed. Since couplers are subjected to heavier punish- 
ment than any other part, and since our success in weld- 
ing couplers and related parts has led to the relaxing or 
abolition of restrictions on welding other parts, a brief 
account of the history of this change in AAR regula- 
tions is in order, before giving a description of the 
methods used at Erie in reclaiming cracked couplers on a 
production basis. 


Tests Authorized 


During the wartime year of 1941 the Erie Railroad 
alone purchased 5400 new couplers, while damaged 
couplers were being returned by the hundreds and 
thrown into scrap. We made an inspection of ap- 
proximately 500 of these couplers and found that about 
(7% of those normally scrapped could be reclaimed if 
such repairs would be authorized. 

Chree months after Pearl Harbor, in February of 
1942, I offered the suggestion to V. R. Hawthorne, 
Executive Vice-Chairman of the Mechanical Section of 
the AAR, that in order to conserve steel and to relieve 
the increasing burden upon steel foundry facilities and 
man power, the railroads ought to salvage every dam- 
aged coupler that was not totally beyond reclamation. 
Mr. Hawthorne immediately asked the Coupler and 
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Draft Gear Committee to call an early meeting to 
consider ways of determining whether unrestricted 
welding could be permitted, and the regulations 
changed accordingly, without jeopardizing the safety of 
railroad operation. At this meeting, which was held in 
March 1942, it was decided to order tests made on 
welded couplers, following the same procedure that had 
been adopted previously by the Car Construction 
Subcommittee on Welding, for the testing of truck 
side frames. Selected specimens would be welded 
through 40, 60-75 and 100% of section, normalized, and 
then subjected to the standard tests required of new 
cast parts. 


Results of Tests 


The regulations previously in force prohibited welding 
on couplers except for minor cracks and for building- 
up worn areas, but only at points where stress con- 
centrations were lowest. On yokes, limited welding 
was permitted in the front end, but not at the rear, on 
the straps, nor at the front of keyway. Specimens 
prepared for testing had cracks in one or more of the 
forbidden areas, to be subjected to impact, tension or a 
combination of both stresses. Figures 1 and 2 show 
typical results on these tests. The Type D couplers 
in Fig. 1 have survived the dynamic guard arm test, in 
which. a 1640-Ib. tup was dropped repeatedly on the 
nose of the guard arm of couplers having welded front 
face cracks, with the shank supported in a vertical 
position. This test was continued in each case until the 
guard arm and shank had bent so much that the follow- 
tup missed the guard arm, and there was no point in 
carrying the test further. Not one of the cracked and 
welded couplers failed on this test. These results in- 
dicated that it is perfectly safe to make front face 
welds on cracked couplers. On the other hand, undam- 


Fig. 1—Test Specimen Couplers After Dynamic Guard Arm 

Test. These Three Couplers Had Front Face Welds, None of 

Which Failed in the Test. Impact Blows Were Discontinued 
After Shanks Had Bent Far Out of Line 
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welded together. Tensile test failures on thes: 


speci 
mens occurred about 10 in. away from the weld, ; 


licat- 

ing that the weld holds up better than the parent ier 

and that therefore there is no reason why weldi: can. 
not be safely done on the shanks. 

The welded yokes were given both impact ani tey 

sile test, receiving 50 blows of the 9000-Ib. tup befor, 

being pulled to destruction. In these tests nothing 


occurred to indicate that it is unsafe to weld either th, 
straps, the pulling lugs or cracks in front of the key 
slot. 

In every case the couplers, yokes and side frames 
were put through the same tests required of new parts 
under the supervision of AAR representatives, and al] 
test requirements were met. On the destruction tests 
when failure occurred it was always outside of the weld 
and the weld area, never near the weld. This proved 
that in a welded and heat-treated part the weld metal 
holds up better than the parent metal. 


Fig. 2—Yoke Test Specimen at Left Had a Welded Crack in 
the Strap, But Resisted 50 Heavy Blows and Showed a Tensile 
Strength of 401,000 Lb. on Destruction Test. Specimen at 
Right Had Welded Cracks in Strap and Front End, Failed at 
532,000 Lb. No Welds Failed in Either Yoke 


aged second-hand couplers that were neither welded nor 
heat treated, all failed in a few drops of the tup, indicat- 
ing that couplers which have been in service for any 
length of time should be normalized to enable them to 
withstand the impact blows received in service. 
Couplers with welded cracks in the shank were tested 
to destruction in the static tensile test, with some of 
this type of repaired coupler being first subjected to an 
impact test under a 9000-Ib. tup. Among the latter 
was a coupler welded 100° across the shank, made up of 
the front end of one coupler and the rear end of another, 


Fig. 4—Bent Shanks of Couplers Are Straightened in This 
Pneumatic Press Before Any Welding Is Done 


With this body of evidence to prove that the then 
existing interchange rules governing welding were un- 
necessarily restrictive, the general committee of the 
mechanical division of the Association of American 
Railroads later authorized unlimited welding on couplers 


Im portant to Normalize 


One significant factor brought out by these tests 1s 
that proper heat treatment after welding adds greatly 
to the physical properties of the part, and is in fact an 
essential part of the repair work. The tests showed 
further that this heat treatment should be a normalizing 
process, and not an annealing process. Normalizing 
consists of gradually heating the part to just witluin 
the critical temperature range and maintaining this licat 
only long enough to secure full penetration, usually on 
hour per inch of thickness of the part, then cooliny 10 
still air. This procedure eliminates all internal stresses 
Two Coupler Shanks Are Heated at Once in This and also refines the grain structure at the weld, wit!)ou! 
Small Furnace Preparatory to Straightening causing grain growth and softening. 
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Fig. 3 
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Fig. 5—Butt Faces Are Squared on Either of These Two Ma- 
chines, Before or After Welding as Required. Note Special 
Holding Fixtures for the Couplers 


Annealing consists of either heating to a higher tem- 
perature than normalizing, or holding the part in the 
furnace longer, and in some cases, allowing to cool in 
the furnace. While this process eliminates stresses, 
the prolonged heating at a point above the critical tem- 
perature has the undesirable effect of causing a coarse 
granular structure which weakens the steel. An an- 
nealed coupler or yoke will stretch beyond the permis- 
sible limits. It follows from this that the heat treat- 
ment of welded couplers and other parts should not be 
done haphazardly as it is in some shops, but should be 
entrusted to an operator trained in heat treatment, and 
that a sealed furnace governed by pyrometric heat con- 
trol should be used. Regardless of how good a weld may 


Fig. 6—Under New Emergency AAR Rulings It Is Now Per- 
missible to Weld Head Cracks Such as This on Freight Car 
Couplers 


be, unless the part is carefully heat treated in accordance 
with the prescribed rules, it is likely to fail, and welding 
will be blamed for the failure. 


Reclamation Procedure 


Shortly after the official adoption of the new rulings, 
the Erie Railroad set up a new reclamation plant to 
handle the influx of cast steel parts to be welded. This 
shop has been in operation since March 1943, reclaiming 


Fig. 7—Cracks Are Veed Out with a Cutting Torch and No. 2 
Tip in Preparation for Welding 


couplers at an average rate of 371 per month. Under 
former regulations almost all of these would have been 
scrapped. In addition the plant handles welded re- 
pairs on 1500 knuckles per month, 3000 lock lifters, 
1500 knuckle throwers, 500 coupler lock blocks, 8 or 10 
bolsters and about 50 truck side frames per month 

The procedure followed in repairing cracked steel 
castings of any kind is as follows: 


1. Cracks and porous sections are cut out with an 
oxyacetylene torch, veeing the cracks for weld- 
ing. 

2. Slag and scale are cleaned out. 

3. Welds are deposited. 

4. Welded areas are cleared of slag and ground 

reasonably smooth. 

5. The entire part is carefully inspected under good 
lighting. 

6. The part is placed in a heat-treating furnace 
equipped with automatic controls and tem- 
perature recording devices, and heat is applied 
in accordance with prescribed rules based on 
metallurgical research and experience. 

7. The heat-treated part is again inspected to dis- 
cover any additional cracks that may have 
shown up as a result of the heat treatment. 


The first operation in reclaiming couplers sent to the 
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Fig. 8— Coastien Are Moved About the Shop on Special Hand 
Trucks Which Eliminate Hand Lifting Entirely. Here a 
Coupler Is Slipped Onto One of the Welding Positioners 


Meadville plant for repair is to straighten the shanks and 
guard arms if necessary. For this operation the parts 
are heated in the small furnace shown in Fig. 3, then 
transferred to the pneumatic straightening press shown 
in Fig. 4, where the bent shanks are brought back into 
alignment. Next, the butt end is examined to de- 
termine the best method of restoring it to its original 
dimensions. Several alternate methods are used, de- 
pending upon the condition of the butt. The preferred 
method is to build up with weld metal on the end, or in 
the keyway if space permits, or on both areas. The 
maximum amount of building-up with weld metal on any 
butt end is °/is in.; if greater height is required, a steel 
plate is welded onto the end. However, the welding 
of a plate is avoided whenever possible because the plate 


Fig. 9 Welding Crake Inside ‘Head of Coupler. Partial 

Welds in Knuckle Back Wall Are Already Deposited. Note 

Construction of Shop-Built Positioner. Small Air Cylinder at 
Rear Brakes the Positioner at Any Point of Rotation 


Fig. ‘10 fauden a Finished Weld i in ‘Gees Face, Using a 
Pneumatic Hand Grinder. A Simple Rotating Positioner Is 
Now Used in Grinding 


Fig. lL. Welded Cinidlions Are Thoroughly Inspected In 

and Out Before Going Into the Furnace for Heat Treatme 

Inspector Uses a Portable Tubular Light to View the Saock 
Air Hoist Speeds Up the Loading Process 
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fig. 12—Here a Full Charge of 45 Welded and Normalized 
Couplers Is Ready to Be Unloaded After Slow Cooling Over- 


night. The Furnace Has Automatic Controls and Temperature 
Recorder to Insure Proper Normalizing 


tends to blister up under battering in service, whereas 

an over-all weld deposit cannot do so as there is no air 

space to promote blister formation. Moreover, ex- 

perience has shown that plates °/i, in. or less in thick- 

ness may also break in service. Heavier plates of the 
4 proper composition prove satisfactory. Plates of dif- 
s ferent thickness are also welded around the follower 
block pinhole and the outer edge, with the ends finally 
trimmed by grinding. 

All butt ends are faced by machining, either after the 
welding operation in the case of built-up ends, or before 
welding if a plate is to be welded on. Two machines, 
shown in Fig. 5, are employed for facing the butts square. 
Both were specially constructed in the shop for this pur- 
pose, and are equipped with special jigs for holding the 
couplers. The rotary facing machine at the left in 
Fig. 5 is powered by a compressed air motor, and has a 
rotating, self-feeding head. The second machine is a 
standard electric shaper, fitted with a holding device 
for the workpiece. Butts are machined square to 
within 4*/30 in. but not less than 4 in. from the end of the 
key slot. 


The couplers are then inspected for cracks. These 


are found to occur most frequently in the back wall and 
the guard arm, and in the face where it joins the guard 
rm, with some cracks occurring in the keyway. 


Figure 


Fig. 13—Typical Welds Made on Freight Car Couplers. 


Crack 
on Coupler at Left Extended Along Knuckle Back Wall Into 


Shank, 


Butt End at Right Was Built Up by Welding, Then 
Machined 


1944 


WELDING COUPLERS AND CAR PARTS 


Fig. 14—Various ‘Welded Couplers with Welds in Head, Face, 
Guard Arm, Back of Head, Around Knuckle Pinhole, etc. 


6 shows a crack in the coupler face which is permissible 
to weld under the new rulings. Such cracks are veed 
out with a cutting torch as illustrated in Fig. 7, using a 
simple holding fixture which permits easy rotation of the 
coupler to bring the affected areas into convenient 
working position. 

After cleaning to remove slag, the prepared coupler 
is moved on a special hand truck to one of the welding 
booths. These hand trucks, shown in Fig. 8, aid con- 
siderably in simplifying an otherwise cumbersome job 
No manual lifting is necessary either to pick the coupler 
off the floor, or to transfer it from the truck to the weld- 
ing positioner. The positioner itself, shown in Figs. 8 
and 9, is shop-made and provides for 360° rotation in 
two directions so that all welding may be done in the fast 
down-hand position. The vee grooves are filled with 
weld metal, using */;.-in. electrodes conforming to A.W.S. 
classification E 6010. The welds are then lightly 
ground, using a rotating fixture similar to that employed 
in veeing the cracks. A small unwelded area is also 
smoothed by grinding to receive the die-stamped indica- 
tions of date of welding, name of railroad, shop designa- 
tion and the welder’s number, to comply with AAR 
specifications. It is important that these markings be 
legible to insure positive identification of the railroad 
performing the work. The coupler is then inspected 
preparatory to heat treatment. 

The word “inspection” means more than a cursory 
glance. One of the observations made in the afore- 
mentioned tests was that minor, concealed cracks left 
unwelded might easily cause failure of a coupler which 


Fig. 15—The Erie Railroad Began Accumulating Damaged 
Couplers in Anticipation of AAR Approval of Welding 
Almost All of These Couplers Would Formerly Have Been 
Scrapped Due to Cracks in Shanks or Heads 
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had been carefully welded in other respects. Figure 11 
shows how the interior of a welded coupler is inspected 
with the aid of a tubular light while suspended by an air 
hoist preparatory to being loaded on the furnace car 
floor. Such inspections are carried out at least four 
times during the progress of coupler reclamation, to 
discover hidden cracks which may be brought out by 
processing along the route. 

Welded couplers are loaded on a car-floor type heat- 
treating furnace for normalizing. Forty-five couplers 
make up a full charge, appearing as in Fig. 12. Loading 
is done with a compressed air hoist on a short monorail, 
which speeds up this operation considerably. The fur- 
nace itself is oil fired, with micromax heat control, and 
has sand seals around the car floor to stop leakage and 
drafts. Accurate heat control, which is so essential in 
proper normalizing, is therefore assured. The couplers 
are heated slowly from room temperature to 1525° F. 
in 2 hr., and are then maintained at that temperature 
for 1 hr. and 45 min. The car floor is then withdrawn 
into the still air of the shop building and allowed to cool 
gradually to complete the normalizing treatment. Tfie 
heating cycle, incidentally, is arranged so that the car 
floor is not bought out until quitting time for the shop 
men, to avoid their having to work adjacent to the hot 
mass of the furnace charge in the shop. The cooled 
couplers are reinspected the following day to determine 
whether new cracks might have appeared after the heat 
treatment had burned off old scale and rust. Cracks 
have seldom been found at this time, the total over a 
period of more than a year being only fourteen. 

Figures 13 and 14 show typical welded repairs made on 
couplers. In addition to the types of repairs illustrated 
here, one other is worthy of mention. This is the making 
of a sound coupler from the salvageable portion of two 
badly damaged couplers, one having a good front end and 
the other a good rearend. These are cut squarely across 
at the shank, the good parts lined up in position and 
welded in the vee grooves all around the shank. As 
mentioned previously in the paragraphs on tests, a cou- 
pler repaired in this way proved entirely satisfactory on 
test, and those which have been reclaimed in this manner 
and installed in service have operated successfully. 


General Observations 


Railroad men concerned with welded reclamation of 
cast steel parts cannot lay too much stress on the im 
portance of normalizing, for several reasons. In ad- 


Fig. 16—Yokes Are Reclaimed by the Same Procedure as 
Here a Weld Is Being Deposited in a Veed Crack 


Couplers. 
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Fig. 17—Freight Car Body Bolster Steel Center Plate “tee 


for Welding. One Crack Extended Almost Completely 


Across the Plate 


dition to the fact that stresses are introduced into the 
casting by the, heat of welding, consideration must be 
given to the fatigue and crystallization set up in servic: 
by the severe batter and abuse which couplers normally 
receive. The normalizing heat treatment applied at 
the time of making welded repairs corrects all! thes 
conditions and starts the coupler out with a new life 
If normalizing is not done, or is done improperly, failure 
is likely to occur later, and though this failure might ii 
some cases be due to fatigue, it is more than likely that 
it would be attributed to the welding. 


Costs 


At the time when the advisability of going int 
coupler reclamation on a large scale was still under dis 
cussion I worked up cost estimates based on the work 
then being done by Erie as compared to the amount of 
work that could be done under changed AAR regula 
tions, to show the total savings that could be effected 
by welding. These figures called for a comparatively 
high initial investment, including the cost of a new heat 
treating furnace as well as a separate building in which 
to do the work, making a total expenditure of approx 
mately $30,000. However, the figures also showed that 
this investment would be returned in 6 mo., and accord 
ingly our management authorized the expenditur 
That these figures were approximately correct has bee 
borne out by cost studies made in actual practice. 

Under the old regulations the out-of-pocket cost for 
making permissible repairs to side-wall cracks and wear 
in shanks and butts was $2.25, not considering scraj 
return value. Under the present regulations the addi- 
tional cost for making unlimited repairs by welding 1 
only $2.40 per coupler, making a total out-of-pocket 
cost of $4.65. This figure includes all labor costs fo 
inspection, handling, straightening, gouging, fimisluing 
of butts, welding, grinding, charging and discharging 
of furnace, as well as costs for gases, fuel oil, electricity 
and direct applied overhead. These total costs, whet 
added to the scrap return value of the coupler and com 
pared with the cost of a new coupler, make an averag' 
total saving of approximately $15 for reclaiming damage¢ 
couplers by welding and normalizing. The bulk of this 
saving is over and above the savings attainable under the 
old regulations. On a volume basis the economy ©! 
welded reclamation can be seen from the fact that o/ all 
the couplers returned from service 80° were reclui™ 
able under the former rulitigs, which permitted proc 
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tically no welding except building up. Figure 15, 
showing freight car couplers banked in the yard awaiting 
repair, indicates the magnitude of the program at Erie. 
This accumulation was brought about in anticipation of 
welding being approved. 


Yokes and Other Parts 


Having given a full description of the procedure in 


repairing cracked and broken couplers, details need 
not be given on the reclamation of yokes and other parts, 
ince the procedure followed is generally the same. 


[he electric welding of a previously prepared crack in a 
ast steel yoke is illustrated in Fig. 16. A freight car 
ody bolster center plate in which cracks have been 
eed for welding is shown in Fig. 17. These plates are 
nounted on a positioner with strongback clamps to 
etard warping during welding. The finished plate 
ippears as in Fig. 18 after welding, before the welds have 
een dressed by grinding. 

Another critical part on which welded repairs are 
nade is the truck side frame. As mentioned earlier 


the Committee on Testing of Side Frames and Bolsters 
arranged tests in which new side frames were used. 
These were prepared for testing by making cuts across 
the tension member about midway between the journal 
box and the truck column. These cuts were made 
through 30, 40, 50 and 100% of section, and then welded 
and subjected to the standard test required of new 
frames. Four of the specimens passed the side frame 


. test requirements 100%, and the results on the other two 


were, if anything, even more illustrative of the strength 
of the welds. When subjected to test these frames 
showed fractures starting at the junction of the journal 
box and frame, which was nowhere near the weld in the 
tension member. The test was then discontinued and 
these fractures were welded and normalized. The tests 
were resumed, and this time the frames failed at the 
other end, at the corresponding points to the first frac- 
tures, but again far from the welds. None of the welds 
failed on any of the specimens and the committee 
reported favorably on the tests, recommending un 
limited welding on side frames and bolsters. With the 
approval of this recommendation by the AAR, our rec- 
lamation plant has been making welded repairs to 
failed and damaged side frames at the rate of about 50 per 
month, and there has been no record of failure in service 


Conclusion 


With the body of evidence and experience now avail- 
able, demonstrating the success of welding and nor- 
malizing on highly stressed railroad car parts, there is 
every reason to believe that this procedure will con- 
tinue as a standard operation long after the original 
motives of steel and man-power conservation have 
ceased to exist as reasons for restoring damaged parts 
to active service. Wartime shortages have demon- 
strated that the combined processes of welding and 
normalizing will produce a repaired part which is at least 
as safe as the original. 

In closing will again repeat that if normalizing is not 
done and as called for in interchange rules in a properly 
sealed furnace there will be failures, then it will be blamed 
on welding. 
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(Continued from page 1040) 
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Welds, X-Ray Analysis. Industrial Radiography, V. E. Pullin 
Iron & Coal Trades Rev., vol. 148, no. 3979 (June 2, 1944), pp 
829-831. 

Welds, X-Ray Analysis. Low-Powered Radiography of Thin 
Steel Sections, R. Taylor. Steel, vol. 115, no. 2 (July 10, 1944), p 
110. 
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AMERICAN WELDING SOCIETY 


ACTIVITIES = 


RELATED EVENTS 


AMERICAN WELDING SOCIETY 
RECEIVES ORDNANCE DISTINGUISHED 
SERVICE AWARD 


The Ordnance Distinguished Service 
award was presented to THE AMERICAN 
WELDING SocIETy at its opening session 
in the Cleveland Hotel, Oct. 16th. The 
awarding of this honor was last announced 
last July but the formal presentation was 
delayed until the Annual Meeting of the 
Society being held this week in Cleve- 
land. The citation which Colonel S. B. 
Ritchie, Assistant Chief of Research and 


President Arnott Receives Award from 
Col. Ritchie 


Development, Office of the Chief of Ord- 
nance, read in presenting the award to 
David Arnott, President oftheSocretyand 
Vice-President and Chief Surveyor of the 
American Bureau of Shipping, was, 


“Ordnance Distinguished Service 
Award presented to the AMERICAN 
WELDING SocrIeTy in recognition of 
outstanding and meritorious engineer- 
ing advisory services, in war and 
peace, for the development, manu- 
facture and maintenance of ordnance 
matériel... Award authorized 20 July 
1944,”’ 


In his remarks before the presentation 
Colonel Ritchie stated that the Ordnance 
Department has always been aware of the 
pre-eminent importance of research and 
development for national defense and 
credited the AMERICAN WELDING SOCIETY 
and the Welding Research Council with 
playing a vitally important role in helping 
to put the best weapons to be provided, 
in sufficient quantities and on time, into 
the hands of our troops. He discussed 
various instances of cooperation, including 


the preparation of an ordnance inspection 
handbook for metal arc welding, between 
the WeLprinGc Society, the Welding Re- 
search Council and his department. WELDING Society in bringing the scien 
Colonel Ritchie stated that, ‘‘As a result of welding to a high state of developmen; 
of all this knowledge, we have been able The Ordnance Distinguished  Sery; 
to use welding in production work to a far Award was presented by Col. S. B. Ritch), 
greater degree than our enemies. Our at the conclusion of his address 

quality has far surpassed theirs.”’ He also The outstanding success of the Annuya 
pointed to the fact that the AMERICAN Meeting was all the more remarkable 
WELDING Society, in the past 25 years, cause of an unusually difficult housing a: 
has grown with welding and was instru- 


transportation shortage which confronted 
mental in bringing welding to the high the Convention Committee in it 


artillery and ordnance matériel in gener, 
High tribute was paid by both of the 


leaders to the work of the Americy 


arrang 
level of perfection, the results of which ments. The Cleveland Section and Head 
have been measured in the firepower, the quarters Staff received commendati 


mobility and the success of welded weap- from the President of the Socrery for their 
ons now on the field of battle. efforts. 

It is planned to reproduce the cer The technical sessions were well at 
tificate of award, the presentation address 
by Col. S. B. Ritchie and the acceptance by 
President Arnott in the December issue 
of THE WELDING JOURNAL. 


tended and there was standing room only 
a good part of the time in all of the meet 
ing rooms except in the Ball Room whic! 
had a seating capacity of 1000. Th 
papers were of an unusually high caliber 
for the most part and the discussio: 
brought out many additional points of in 
terest. 


THE 25th ANNIVERSARY ANNUAL MEET- 
ING OF THE AMERICAN WELDING 
SOCIETY 


The 25th Anniversary Annual Meeting 
of the AMERICAN WELDING Society held 
in Cleveland, Ohio, October 16th to 19th 
will be long remembered by all those who 
attended. 

The registration of 1720 set a record for 
the short war period meetings. The actual 
attendance was four or five, hundred more 
than this figure as many members and 
guests failed to register or were registered 
by one of the other Societies participating 
in the Congress. activities; to our Treasurer, Mr. Fraser, 

Undoubtedly the highlights of the meet- who stood by to give assistance wher 
ing were the addresses of Colonel S. B needed; our Program Committee Chair 
Ritchie and Mr. Martinsky who pre- man and Secretary, Mr. Vom Steeg anc 
sented the address by Admiral Vickery, Mr. Spraragen, and members of that Con 
who was unable to attend because of ill- mittee for a splendid program; our Pul 
ness. These addresses portrayed in detail licity Chairman and Secretary, Mr 
how welding had played an important 


McDonough and Mr. Stover for laying 
part in the mass production of ships, tanks, out and carrying out to completion a wel! 


CONVENTION WORKERS HONORED 


At the Annual Business Meeting of th: 
AMERICAN WELDING Society President 
Arnott expressed the appreciation of th 
Socrety on behalf of the workers who con 
tributed to the success of the Annua 
Meeting. Mr. Arnott’s remarks follow 

“To our ever faithful Convention Com 
mittee Chairman, Mr. E. V. David, wh 
gave unsparingly of his time for the past 


year in supervising both national and loca! 


At Sections Officers’ Speakers Table. Left to right 2nd Vice-President Wendell F. Hess 
Incoming President A. C. Weigel, National Secretary M. M. Kelly, President D. Arnot! 
and Treasurer O. B. J. Fraser 
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4,300,000 JOBS 
TODAY 


These are busy days for everybody in the 
telephone business. About 4,300,000 
Toll and Long Distance messages go 
over the lines in the average business 
day. (That's in addition to more than 
100,000,000 daily local conversations. ) 


Most of these millions of messages go 
through all right but sometimes the Long 
Distance lines to war-busy centers get 
crowded. Then the Long Distance oper- 
ator may ask your help by saying — 


“Please limit your call to 5 minutes.” 


BELL TELEPHONE SYSTEM 
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planned publicity program; and espe- 
cially, to our Host Section, Cleveland, its 
Chairman, Secretary and Past Chairman, 
Mr. Ross Yarrow, Mr. Les Pfeil and Mr. 
Bob Kriz, whose experience enabled them 
to guide the local activities; Mr. Michael 
Shane, the Registration Chairman, who 
has not left the premises except at night, 
so as to make sure nothing was left un- 
done; to Mr. Cal Wyss, who whether 
present or absent made sure the technical 
sessions were running smoothly; Mr. 
Morrill for looking after local publicity 
matters; and to the individual members 
of each committee mentioned, we are 
deeply grateful for an exceptionally well- 
conducted, successful Annual Meeting.” 


SOLID PHASE WELDING DESCRIBED AT 
WELDING SOCIETY ANNUAL MEETING 


‘Solid Phase Welding’’ was the subject 
of the Adams Lecture delivered at the 1944 
Annual Meeting of the AMERICAN WELD- 
ING Society by Dr. A. B. Kinzel, Vice- 
President, Electro Metallurgical Com- 
pany, and Chief Metallurgist, Union Car- 
bide and Carbon Research Laboratories, 
Inc., Units of Union Carbide and Carbon 
Corporation. The Adams Lecture, es- 
tablished at the 1943 Annual Meeting to 
honor Dr. Comfort Avery Adams, is de- 
voted to the exposition of scientific data 
bearing on the engineering aspects of some 
subject in the welding field 

Dr. Kinzel used the term ‘‘solid phase 
welding,” to describe the method of join- 
ing two structural members in which none 


of the material is melted at any time dur- 
ing the welding process. A recently de- 
veloped practical application of this weld- 
ing process is oxyacetylene pressure-weld- 
ing, which Dr, Kinzel defined as a process 
by which “‘structural members are bonded 
by atomic forces without the presence of a 
liquid phase at any stage of the process, 
comprising pressing together clean, smooth 
surfaces so as substantially to exclude air, 
and maintaining suitable pressure while 
heating to effect bonding.’’ In pressure- 
welding, an oxyacetylene heating head 
shaped to conform to the shape of the 
members being welded is used to heat the 
abutting ends to the welding temperature. 
Dr. Kinzel’s paper was concerned prin- 
cipally with the bonding mechanism by 
which a sound, strong weld is obtained. 
Temperature was shown to be the 
dominant factor in the practical applica- 
tion of solid phase welding. A tempera- 
ture of 1050° C. appears to be the feasible 
minimum, with a maximum of about 1200° 
C., well below the melting point of the low- 
est melting constituent of the metal. 
Successful experiments with the welding 
of austenitic steels and various brasses 
were reported. Numerous tests have led 
to the conclusion that complete interface 
elimination as determined by the micro- 
scope is the best scientific criterion of the 
quality of a pressure weld although such 
physical properties as yield strength, ten- 
sile strength, elongation and reduction of 
area are well suited to engineering pur- 
poses. 
It is planned to reproduce this address 
in the December issue of THe WeELpDING 
JOURNAL. 
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The following were the winn 
various prizes and medals award 
Annual Meeting of the AMERICA 
ING Society held in Cleveland, Ohi 
October 16th to 19th. 

Wendell F The Lincol 
for the paper, ‘“‘Spot Welding of 
1045 Steels in 
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action of caustics 


(or comme 


’ Use this moder 
Ek fabrication where resistance 
ef to corrosion is highly essential 
& If you have @ particular assembly Of sub-assem- 
i bly that must resist corrosion, wear, shock, of 
u well in time and septs | 


fatigue, it pays yo 
increased salability of your prod: 


i saved—and in in 
uct—to fabricate the assembly of Ampco Met 
ated aluminum 


with Ampco-Trode co 


e different 


lable in fiv 
Because it 


Ampco-Trode is avai 
cific needs. 


grade: to meet your spe 
. eposits weld metal com arable in strength, duc- 
tility, and hardness wit the various grades of 

1, it is well suited for the pat- 


cast Ampco meta 
ticular job iJjustrated and for almost any com 


bination of dissimilar metals. 
Nation-wide distribution enables you to secure 


Ampco-Trode quickly. nsult your electrode 
supplier oF write us for information. 


Company- 
Address---- 


ADVERTISING 


~ 
| METAL, neo 4, WH Trode bulle 
rin, and _ Position. 
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U.S.A., was also awarded the prize of 
$100 given by the Resistance Welder 
Manufacturers’ Association as the best 
paper coming from a University source. 
Dr. Hess is a graduate of Rensselaer 
Polytechnic Institute and received his 
doctorate from that institution in 1928. 
He has been connected with the teaching 
staff of that school since that time and 
since 1929 has had as a part of his regular 
duties the teaching of welding to graduates 
of the United States Naval Academy who 
have been sent to Rensselaer Polytechnic 
Institute by the Bureau of Yards and 
Docks. He has been active in research 
activities for many years and in 1944 par- 
ticipated in the establishment of research 
programs under the Office of Production 
Research and Development of the War 
Production Board. He is also consultant 
on welding problems to the American 
Bureau of Shipping. Dr. Hess has held 
various elective and appointive offices in 
the AMERICAN WELDING Socrety and has 
been elected Second Vice-President for the 
year 1944-45. 

Donald C. Herrschaft—same prize 
awards as Wendell F. Hess. Lt. Herr- 


was titled, ‘‘The Dynamic Properties , 
Flash-Welded Tubing,” and was writte, 
jointly with P. E. Sandorff. Mr. Blang 
received his engineering training at the 
California Institute of Technology and \ 
now Senior Research Engineer with th 
Lockheed Aircraft Corporation 


schaft is a graduate of Rennselaer Poly- Lt. Donald C. Herrschatt 

technic Institute, class of 1942, having 

received his degree in metallurgical en- Weather Station, Childress AAF, Child 

gineering. He remained at that school on ress, Texas. 

an Institute of Research Fellowship until Reginald B. Bland—awarded the prize 

October of 1942 when he enlisted in the of the Resistance Welder Manufacturers’ 

United States Army Air Forces. He is Association for the best paper coming 

now Base Weather Officer at the Base from an industrial source. The paper R. B. Bland 


SPEED weELDING OPERATIONS 
SAVE TIME, LABOR AND MATERIALS WITH 


HERCO MAGNETIC ALIGNERS 


Herco Aligners magnetically true-up and _ hold in position the parts to be welded. 
hold firmly in welding position, plates, Hooked up to either AC or DC power, Herco 
beams, rods .. . eliminate time-consuming Magnetic Aligners do the work normally re- 
manual aligning, welding of temporary quired of a full man crew... in almost no 
clamps, wedges or use of heavy weights to time and with precise efficiency. 


Herco Aligners are simple to operate, easy to handle and have a magnetic pull of 2,000 pounds per surface inch on one inch plate. 
Further details will gladly be sent on request. 


ALIGNING BUTT END PLATES FOR 


BUCKLING ELIMINATED BY PRES- 


TACK WELDING SURING STIFFENER BEAM 

A Herco Aligner is placed Shipbuilding requires reinforced 
squarely on the s¢am and when stiffener beams across each plate 
energized instantly draws both at stated intervals. Warped plates 


plates flush against the perfect are quickly positioned for welding 
surface of the magnet, thereby to the stiffener beam by placing 
trueing up areas on the aligner as ifllus- 
both sides for tocking. trated. 


revises 


HERCULES ELECTRIC & MFG. CO. 


INCORPORATED 


| 2416 ATLANTIC AVENUE * BROOKLYN 33, N. Y. 


DC and AC WELDERS « TRANSFORMERS *« MAGNETIC CLAMPS * SOLENOIDS « RIVET HEATERS 
SPOT WELDERS * FLUORESCENT BALLASTS * SPECIAL CONTROLS 
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Designed to rotate work up to 700-lbs. at speeds 
from 0 to 1.9 RPM in either direction by easy hand 
wheel control. Linear speeds at all radii are easily 


set and indicated on chart above hand 
control wheel. For sequence or step 
welding, table may be positively started 


and stopped. 


The new built-in ‘Standard’ Variable 
Speed Transmission and hydraulic cyl- 
inder provide definite power control 
with a single 4% HP, 110 or 220 volt 


ADVERTISING 


electric motor. 
The rotation of the table is started, stopped and 
reversed by foot pedal and hydraulically power 


ECONOMICAL 


There are no belts or clutches. 


tilted by manual lever control. An 
elevating screw provides adjustment of 
floor to table height between 30” and 36”. 


The mechanism of the ‘“Standard’”’ 
Positioner is enclosed entirely for safe 
operation. There are no exposed gears. 


Write for latest information. 
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Paul E. Sandorff 


Paul E. Sandorff—joint winner with 
Reginald B. Bland. Mr. Sandorff received 
his degree in Aeronautical Engineering 
from the Massachusetts Institute of Tech- 
nology in 1939 and has been associated 
with the Lockheed Aircraft Corporation 
since that time as a Senior Research En- 
gineer in matters dealing with material 
properties, test methods, instrumenta- 


ENGINEERING 
INFORMATION 


of spatter; 
malizing; how to reduce fumes; 


for your copy now. 


9126 RENO AVENUE 


BETTER WELDING 


This New Engineering Bulletin contains important technical 
information that may save you time, labor and money on 
many welding jobs. Learn how to keep welding jigs free 
how to save mill-scale cleaning time after nor- 


etc. etc. Contains actual 
case histories and laboratory authenticated reports. Write 


WELDING SUPPLY DISTRIBUTORS AND SALESMEN WANTED 


The MIDLAND PAINT & VARNISH CO. 


CLEVELAND 5, OHIO | 


tion and practical applications of the 
theory of structures. 

F. T. Llewellyn—awarded the Samuel 
Wylie Miller Memorial Medal and Cer- 
tificate for his contributions to the struc 
tural welding field. Mr. Llewellyn, now 
retired, is former Director of Research for 
the United States Steel Corporation 


MILLER MEDAL AWARDED 
TO F. T. LLEWELLYN . 


At the opening session of the Annual 
Meeting the 1943 Miller Medal was 
awarded to Mr. F. T. Llewellyn by Mr. 
F. H. Frankland, consulting engineer. 
In the absence of Mr. Llewellyn the medal 
was received by Mr. Milton Male, a 
former associate of Mr. Llewellyn who 
read Mr. Llewellyn’s acceptance remarks. 


Presentation Address 
by Mr. F. H. Frankland 


This award of the Samuel Wylie 
Miller Memorial Medal to Frederick 
Thomas Llewellyn fittingly recognizes 


his many invaluable contributions to the 
development of structural welding. Be- 
ginning some years before his presidency of 
the AMERICAN WELDING Socrety during 
1928 to 1930, these contributions, on 
many occasions, provided the impetus 
required in seeking the truth. His clear 
and logical thinking applied to welding 


research developments did much 


Suid 
such research in the right channe 
Mr. Llewellyn’s qualitative ju ments, 
based upon many years’ experier 


expressions which served as a , 
many of his colleagues and co-work 
He possesses a clear and thore 
understanding of the influence of hy 


man nature on science, and a highly 
developed scientific conscience, ich js 
aptly illustrated by the quotation frog, 
Francis Bacon which he caused jo be 
printed on the flyleaf of the 1931 Repor; 


of the Structural Steel Committee of th, 
Bureau of Welding, reading—‘‘]{ 
will begin with certainties, he shal! 
doubts, but if he will be content 1 
in doubts, he may end in certainties’ 
This mental attitude toward scientific re 
search is one that we all would do well 
emulate. 

All those who knew Mr. Llewellyn and 
were associated with him in his importan; 
contributions to the development oj 
welding will applaud this well-merited 
recognition of his work. 

I feel it an honor and a great pleasur: 
to act as the representative of the Socrery 
in this bestowal of the Samuel Wyli 
Miller Memorial Medal and Certificate ¢; 
past-president Frederick Thomas Llewe! 
lyn. 


Response by F. T. Llewellyn 


In acknowledging the deep appreciatio: 
with which this award of the 1943 Samue! 
Wylie Miller Memarial Medal and Cert 
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BRASS maxes BULLETS 


RESO Gas Plant Equipment to be 
safe, must be made of brass and 


| OV other critical metals. 


Conserve your equipment. 
You may not get more. 
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VISUAL 


Clean cut mechanical nicety literally radiates 
from these UNITED mercury rectifiers. It is only 
natural that their eye appeal impresses the exact- 
ing minds of so many government and commercial 
engineers. 


101 
ue 


| TEST 


The physical ruggedness and sterling workman- 
ship in these tubes reveal the kind of care and 
precision that has entered into the electrical phases .« 
of their design. They are criterions, rather than 
ordinary conformers to the constantly stiffening / 
Army and Novy test specifications—both mechan- f 
~Teal and electrical. 


SERVICE RECORDS 


Representative service records maintained over 
a period of 10 years by large users prove an aver- 
age of many thousands of hours satisfactory oper- 
ating life. 


THERE IS NO SPECULATION IN CHOOSING UNITED 
MERCURY RECTIFIERS 


| MERCURY RECTIFIERS 


The UNITED types iflustrated wilt 
with ond replace other type es 
$ 
UNITED ELECTRONICS COMPANY * NEWARK 2, N. J. ema 
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ficate is accepted, one’s thoughts are 
irresistably impelled toward the man in 
whose memory the award was established, 
rather than the things attempted by the 
present recipient, or the results for which 
he is now so kindly credited. 

The early days of the AMERICAN WELD- 
ING SocrETY are recalled, when many 
differing views emerged both as to the 
objects of the Society and the reaction of 
normally competitive interests. 

Although a score of years have not 
elapsed, in retrospect the figure of Sam 
Miller still stands forth among the leaders 
in promoting unity of effort as a means to 
the final success of all. With perhaps 
only a smile here, and a quiet word there, 
he set an example of unselfish cooperation 
which did much to transmute possible 
conflict into that spirit of good-fellow- 
ship which now so happily characterizes 
the organization. 

The presently honored medalist is 
indeed proud and thankful to be thus 
linked, even at a distance, with his old 
friend, Samuel Wylie Miller, in the 
records of the Society. 


SECTIONS HONOR MISS KELLY 


In connection with the 25th Anniver- 
sary of the AMERICAN WELDING SOCIETY 
and her service with the Society during 
that period, Miss M. M. Kelly, National 
Secretary of the Socrery, was presented 
with a handsome silver tray suitably en- 
graved, 25 silver dollars, and a $500 War 


Mr. Sieger Presents National Secretary 

M. M. Kelly Tokens of Appreciation of the 

Sections of A. W. S. for Her 25 Years of 
Service with the Society. 


Bond. Presentation was made by Mr 
George N. Sieger, Chairman of the Na- 
tional Membership Committee, on be- 
half of the Sections at the Section Officers 
Conference. 

A real Hawaiian Lei was sent by Air 
Mail by the Hawaiian Section and placed 
on Miss Kelly in true Hawaiian style by 
Mr. Allen Renton of the Hawaiian Section 


A.S.M.E. RECEIVES DISTINGUISHED 
SERVICE AWARD 


Major General L. H. Campbell, Jr., 
Chief of Ordnance, has notified the Ameri- 


The Gest Od Car 
kn The World 7 


can Society of Mechanical Engin, 


ers that 
it has been honored with th: Distir 
guished Award of the Ordnance Depart 
ment, ‘‘in recognition of scientifi and en 


gineering achievement,” particy! irly 
connection with the war effort 

Robert M. Gates, President of the So 
ciety, has expressed to the Department 
“high appreciation of this award for our 
service to Army ordnance. Our Sq iety 
like the engineering profession gen¢ rally, js 
gratified that engineers have had extraor 
dinary opportunity, on both the fighting 
fronts and the production fronts, to coy 
tribute to the victory now in sight.” , 
added that the Society now turns its eye: 
to the future to meet the responsibility of 
setting an example to the younger men iy 
its membership to do an even bigger and 
better job in the future.in cooperation wit} 
the Ordnance Department. 


it 


A.S.T.M. RECEIVES ORDNANCE DIS. 
TINGUISHED SERVICE AWARD 


At a special meeting of the America: 
Society for Testing Materials in Phila 
delphia on October 12th, Major General 
G. M. Barnes, Chief, Technical Division 
Army Ordnance Department, presented 
to the Society the Ordnance Distinguished 
Service Award, this having been author 
ized some weeks earlier. President P. H 
Bates, National Bureau of Standards, re 
ceived the award for the members; pr 
ceding the special meeting there was a: 
informal dinner with local ordnance off 


THE Sight Feed GENERATOR COMPANY « SALES: RICHMOND, IND. » FACTORY: W. ALEXANDRIA, 0. 


Naturally, we wouldn’t single out one 
hard-worked vehicle and label it the finest 
in the world. But we do contend, age and 
usage considered, America’s cars, trucks 
and buses have more stuff left in ’em than 
those of any other nation. Sincere tribute 
to American manufacturing methods? Yes, 
definitely! And to our repairmen and 
equipment, as well . . . not the least of 
which is the Sight Feed Acetylene Gener- 
ator, giving purer, hotter acetylene gas for 
welding at savings up to 75%. Write today 
for complete information about this fa- 
mous acetylene source that is helping keep 
America’s transportation system hale and 
hearty and on the roll. 
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THE POSTWAR WORLD is going to see the production of many 
new, high-strength alloy steels. This means new arc welding 
electrodes to meet the new metallurgical requirements. 

As in the past, Metal & Thermit intends to be ready and whenever 
one of these new rods is required, there will be a Murex Electrode 
to meet the demand. 


THIS COUPLING SHAFT, used by Caterpillar Tractor 
Co. in a running-in stand for testing Diesel 
engines, is subject to extreme tension and torsional 
stresses. In case of breakage, it is repaired with 
Murex Electrodes because of the high tensile 
strength and excellent physical properties of the 
weld metal. 


CRAWLER FRAMES of high speed tractors are welded 
with Murex Genex Electrodes by International 
Harvester Company. Positioning enables the 
frames to be tilted to the most advantageous angle 


HUGE BENDING PRESSES, manufactured by The Cleveland Crane and Engi- 
neering Company, have bending capacities up to 220 tons. All-welded 
frames, fabricated with Murex Electrodes, have greater strength and 
rigidity for weight of metal used than is possible by any other method. 
A feature of the design is that distortions and strains are not concen- 
trated but are absorbed by frame as a whole. 


WHEN WORK cannot be posi- 
tioned and where welds ot 
good quality must be made 
overhead, specify Murex 
Vertex Electrodes. A com- 
bination gas and slag 
shielded rod, Vertex in- 
duces flat or slightly convex 
fillets. Uses D.C., reverse 
polarity. 

Send for your copy of the 
new Murex Wall Chart, a 
guide to the right electrode 
to use for the job. Also con- 
tains application data and 
physical properties. 


ADVERTISING 


for each operation. 


ARC WELDING ELECTRODES 


120 Broadway, New York 5, N. Y. 


ALBANY + CHICAGO PITTSBURGH 
SOUTH SAN FRANCISCO » TORONTO 


Specialists in welding for nearly 
forty years. Manufacturers of 
Murex Electrodes for arc welding, 
end of Thermit for repoir and fab- 
nication of heavy parts. 
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cials and representatives from Washington 
present with officers of the Society and 
local members. 

In tendering the award, which was 
made, ‘In recognition of outstanding and 
meritorious engineering advisory services, 
in war and peace, for the development, 
manufacture and maintenance of Ord- 
nance matériel,’’ General Barnes stressed 
the great uniformity, reliability and qual- 
ity which ordnance matériel must have, 
the quality being insured by proper and 
adequate specifications. 


A.F.A. BOARD ELECTS STAFF 
OFFICERS 


Officers of the American Foundrymen’s 
Headquarters Staff were elected for the 
coming year at the recently held annual 
meeting of the Association’s Board of 
Directors, held in Chicago, July 11th to 
13th. At the same time the Directors 
created a new Technical Development Pro- 
gram for the purpose of expanding the 
technical activities of the organization. 

Staff officers elected were as follows: 
Secretary, R. E. Kennedy; Director of the 
Technical Development Program, N. F. 
Hindle, formerly Assistant, Secretary; 
Treasurer, C. E. Hoyt; Assistant Treasurer, 
Miss Jennie Reininga; Business Manager, 
Wm. W. Maloney, formerly Assistant 
Secretary. 

In broadening the Association’s tech- 
nical scope, the Technical Development 
Program will operate in accordance with 
the fundamental objectives already estab- 


Ductone AC electrodes are available 
‘again. This is the famous welding rod 
that was designed and manufactured 
especially for AC welding. DUCTONE 
AC rods assure low cost of operation. 
They have a high deposition rate and 
maintaining an arc. Small sizes are 


lished. Its functions, in the main, will in- 
clude: (a) revision and publication of 
special books and pamphlets on specific 
phases of foundry practice; (4) collection, 
review and correlation of published and 
unpublished data; (c) promotion and co- 
ordination of investigations now being car- 
ried on by the association; (d) establish- 
ment and development of broader library 
facilities; (e) establishment of broader ab- 
stract and bibliographic services; (f) de- 
velopment of material for presentation be- 
fore association chapters and other engi- 
neering and technical groups. 


NEW WELDING FILM 


“New Horizons in Welding”’ is the title 
of a 16-mm. sound film just released by the 
Harnischfeger Corp., Milwaukee, Wis. A 
30-min. presentation, it deals primarily 
with the setup for production welding, 
picturing the step-by-step procedure fol- 
lowed where welding is used on a high- 
speed, mass-production basis. It is not 
only the first complete story on the subject 
to reach the screen, but it serves to educate 
in the methods used to cut costs and speed 
production in modern fabrication of metal 
products. According to M. H. Rutis- 
hauser, Manager of the P&H Welding 
Division, the film will be available to all 
interested groups—manufacturers, trade 
schools, government departments, etc. 


Welding at Its Best 


As all-welded fabrication represents the 
ultimate in welding applications, the 


Best for AC General Purpose 


(E6011 AND E6013) 


WELDING RODS. 


DUCTONE, 


Chicago 17, Illinois 
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camera moves behind the scenes | 
manufacturing plant where ‘al! welded 
applies to some 10,000 differs 
Here you see the experimental | 
ies, where various metals and 
undergo rigid tests to determine 
best suited together. 

Here, too, is the template deportmen; 
whence come the patterns that 
guide for every product, from sta: 
ish. Next, the lens focuses on t} 


items 
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to fir 


man, key figure in the productio: eldine 


scheme. It is he who does most { 
plify the job, assembling parts 


nothing remains for the production welde 


but the routine application of meta! 


Many other devices are revealed as tiny, 


and labor savers, among them cran¢ 
hoists and welding positioners that per 
mit work to be tilted or turned to suit th 
welder’s convenience. 
proper current for any given weld is cor 


pletely visual, and reduced to the simples: 
form by the single heat control on weld; 


machines. 


Arc Timer Latest Innovation 


One of the important contributions oj 


*“‘New Horizons in Welding”’ is its por 


trayal of the new arc timer in action. Her 


is the device that makes it possible 
achieve positive control of productio 
welding—control of costs, procedure, pro 
duction and quality. 


A definite arc time is established fo 


every job, and each man is paid for th 
time he is actually depositing metal. Thu 


MATERIALS METHOOS 


a lar ge 


trodes 


ich are 


VO asa 


Selection of the 


NOVEMEER 


, 
th 
| 
| 
4 
Wy 
foe WH) | Fj \ 
| | Uface 
Or Spot Weld; 
elding 
depeny to an ; Pot welds on Aj. 
: ; ™Porta t 
© Paratio cor 
lent for Surfa 
Mike sheet motel, Excel —— ce 
for elding on DC \ A NEw 
vertical and overhead w in all sizes Sp Oakit. 
polarity. Extruded ‘echniques Service Report d 
to 1/4”. | Plant Useq ; “Scribes 
Territories Available cl by Using Specialy “dvantage, 
for Distr "8 Materiat, for tp; designed Oakite 
‘ ~ | Pai Cities of the Unis venient}, loc, i 
‘ rig Stay Sted in An 


A large hydraulic press was busily engaged 
in the war production work ofa well-known 
manufacturer, when this 14-ft. x 8-ft. x 8-ft. 
ram broke. Next day it was sent to the Super 
Arc Welding Company, Detroit, Mich. for 
repair. Just 72 hours later the press was 
back on the job forming aircraft parts. Ten 
welding operators and four helpers, work- 
ing in shifts, had used some 750 pounds of 
Tobin Bronze* Welding Rod to restore the 


“Reg. U. 8. Pat. Off. 


broken internal ribs and front face of this 
expensive piece of equipment. 

This is another example of the outstand- 
ing wartime repair welding being done 
with such rods as Tobin Bronze and Ana- 
conda 997 Low Fuming. Their worth is 
emphasized today when prolonged equip- 
ment life is so important. Publication B-13 
gives full details—copy on request. an 


KEEP BUYING WAR BONDS REGULARLY 


THE AMERICAN BRASS COMPANY—General Offices: Waterbury 88, Connecticut 


Subsidiary of Anaconda Copper Mining Co. « In Canada: ANACONDA AMERICAN BRASS LTD., New Toronto, Ont. 


ADVERTISING 
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the arc timer rules out inferior work, 
either in quality or quantity, yet it lends 
itself to any system of compensation. 
Readers interested in exhibiting ‘‘New 
Horizons in Welding”’ or in learning more 
of its contents should address the Har- 
nischfeger Corp., Welding Division, 4400 
West National Ave., Milwaukee 14, Wis. 


A.S.A. ORDNANCE AWARD 


At a luncheon at the Waldorf Astoria in 
New York City, the Army Ordnance De- 
partment presented its Distinguished 
Service Award to the American Standards 
Association ‘‘In recognition of outstanding 
and meritorious engineering advisory ser- 
vices in war and peace, for the develop- 
ment, manufacture and maintenance of 
Ordnance matériel.”’ 

General Stewart E. Reimel, recently re- 
turned from active service in the Pacific 
War Theater, made the presentation be- 
fore representatives of the 80 national 
trade, technical and governmental groups 
that make up the membership of the 
A.S.A., and some of the men who have 
taken a leading part in the technical work. 


POSITIONING EQUIPMENT 


Bulletin No. 2551, presenting in concise 
form the full line of Ransome welding and 
assembly positioning equipment, has been 
released by Ransome Machinery Co., 
Dunellen, N. J., a subsidiary of Worthing- 
ton Pump and Machinery Corp. 

Photos, diagrams, specifications and 
important features of the positioners, as 
well as load rating tables, are included in 
the handy 4-page, 2-color bulletin. Copies 
may be obtained by addressing the com- 
pany. 


DROP FORGINGS 


How ‘‘hot working” improves quality of 
metal is described and illustrated in a 40- 
page booklet issued recently by the tech- 
nical committee of the Drop Forging 
Association, 605 Hanna Building, Cleve- 
land. It is intended for users of forgings, 
instructors in engineering and metallurgy, 


Y 
PROTECTION 


designing engineers, metallurgists, and 
production and management executives 
throughout the metal-working industry. 

First dealing broadly with character- 
istics of forging materials, the booklet fea- 
tures steel, and in a not-too-technical lan- 
guage and also by means of more than 200 
halftones and diagrams gives a clear un- 
derstanding of how this metal gains in 
strength and toughness, step by step, pro- 
gressively through hot-working operations 
from ingot to finished forging. 


WELDED SEAPLANE MOORING BIT 


In the manufacture of a seaplane moor- 
ing bit assembly, the adoption of spot 
welding reduced the operation from 2'/, 
hr. to '/; hr., at the Glenn L. Martin Co. 
Baltimore plant. 

Riveting had previously been used, and 
the impact attendant to this method 
tended to distort the tube which had to be 
perfectly round in order to fit into the 
mooring bit socket on the plane. Alumi- 
num rivets, substituted for steel, did not 
correct the trouble. Every conceivable 
method of rectifying the distortion caused 
by riveting was tried to no avail. 

Spot welding answered the problem. 
Distortion was eliminated and the spot 
weld proved to have four times the shear 
strength of an aluminum rivet. 

This case was an interesting one in that 
it presented a problem of attaching a 
thick, rough casting to a comparatively 
thin-walled tubing. Special electrodes and 
a heat control sequence were necessary to 
accomplish an effective weld. 

Here was a case in which the Glenn L. 
Martin Co. called on its welding engineers 
for the solution. 


SHOT PEENING AND THE FATIGUE OF 
METALS 


The result of many months’ laboratory 
research, a study titled ‘‘shot Peening and 
the Fatigue of Metals,’’ by H. F. Moore, 
for many years Research Professor of En- 
gineering Materials at the University of 
Illinois, has been published by American 
Foundry Equipment Company, 555 S 


Time Counts - 


AND GAMMA-RAY | 


Byrkit St., Mishawaka, Ind. Among the 
subjects covered are: Types of stry tural 
damage of metals, how shot peening jp. 
creases resistance to plastic distortion, the 
origin of fatigue cracks, the effects of cold 
working, measurement of shot peening jp. 
tensity, examples of increased fatigue life 
from shot peening, and many others. The 
booklet is illustrated by mi rophoto 
graphs, charts and tables, and contair 
search data never before published 
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IMPORTANT NEW ACTIONS ON STAND. 
ARDS BY THE AMERICAN SOCIETY For 
TESTING MATERIALS 


Steel—The four new standards de 
veloped by Committee A-1 on Steel cover 
carbon-steel and alloy-steel blooms, billets 
and slabs for forgings, and methods of 
magnetic particle testing and inspection 
of heavy forgings and commercial stee] 
castings. The so-called billet specifica 
tions include considerable material not 
heretofore included; they also bring 
up to date the list of chemical composi 
tions covered. An emergency provision 
goes with the alloy billet specifications 
giving a complete list of the N.E. steels 

Two of the steel committee groups hav: 
been conducting an intensive study on 
standardized technique, and recommen- 
dations for magnetic particle testing, and 
various technologists representing pro 
ducers and consumers have reached de 
cisions on a number of conflicting points 
Eventually the steel committee hopes to 
issue a so-called monograph on this 
method of testing with specification prac- 
tices applicable to various steel product 

Intricacies of forgings, castings and 
methods of evaluating defects have pre 
vented the inclusion of any specific ac 
ceptance or rejection standards. 

Among numerous revisions in steel 
standards are some affecting the austenitic 
or stainless alloys in the pipe and tubing 
field and projected changes in the com 
mercial bar specifications, both hot rolled 
and cold rolled where eventually revised 
chemical compositions will be given and 
there will be added as information data 
on physical properties and suggestions on 
appropriate uses of the various grades 


— Gas cut and Weld with 


Bell Aircobra e Picatinny Arsenal 


AMONG THOSE WE SERVE! 


Martin Bomber 
Eclipse Aviation e Bethlehem Steel 


e Fairchild Aviation e Brooklyn Navy Yard 
e U.S. Agencies and 


BAR-RAY PRODUCTS, INC. 
Plant and Mill: 209—25th STREET, BROOKLYN 32, N. Y. 
TEL: SOvth 8-5225 + AGENCIES IN PRINCIPAL CITIES 


War Plants * 
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WELDING RODS 


EUTECTIC welds are: SMOOTHER * STRONGE 
BETTER COLOR MATCHED « MORE MACHINABLE 
* FASTER TO MAKE and REQUIRE LESS HEAT, 


avoidi ng di storti on, : stresses a nd overheating 


No other welding or brazing process affords 
welders such a combination of advantages at 
such low bonding temperatures (as low as 
340°) and little heat consumption. 


Metallurgists and welders have long been 
aware of the tremendous advantages welding 
at Low Temperatures would have in metal 
joining. If it were possible to gain the advan- 
tage of the strong bond formed by fusion 
welding without resorting to high tempera- 
tures, the ideal in welding would be achieved 
and an all-round better weld obtained. 


EUTECTIC Low Temperature Welding, 
the revolutionary welding development 
of modern times, enables you to weld joints 


‘ at temperatures below the fusion points of 


base metals—eliminating the many hazards 
of high temperature fusion welding. 


All metalscan be joined by the EUTECTIC 
process. No special skill is required .. . no ex- 
tensive training needed. All standard meth- 
ods of heating are employed: Gas—Arc—Fur- 
nace and others in combination with the new 
EUTECTIC Welding Rods and Fluxes. 


Get the facts today! Fill in the coupon or write on your company 
letterhead for full information. 


EUTECTIC WELDING ALLOYS COMPANY 
40 Worth Street, New York 13, New York Room 1110F 


Please send me full information about EUTECTIC Low 
Temperature Welding and its many great advantages. 


Name 


Position__. 


Company _ 
Address 
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Originators of Eutectic Low Temperature a SS 
Worth Street, New York 13, New Ys 


A.S.T.M. ADVANCES BY FULL YEAR 
PUBLICATION OF ITS BOOK OF 
STANDARDS 


Heavy demands for the 1942 Book of 
A.S.T.M. Standards and its Supplements 
occasioned by the war production efforts 
have necessitated advancing by a full 
year publication of the next book. Nor- 
mally this would come out in November 
December 1945 on the triennial basis, but 
the Book will be issued in December 1944 

Very widely used by American industry 
and many branches of state and federal 
governments, this book providing authori- 
tative specifications and tests for a wide 
range of engineering materials, will cover 
some 6000 pages in three parts: I, 
Metals; II, Nonmetallic Materials— 
Constructional (cement, lime, concrete, 
paint, etc.); Nonmetallic Materials— 
General (petroleum, textiles, plastics, coal, 
rubber, etc.). 


CHEMICAL ANALYSIS OF METALS 


The only book providing these widely 
used analytical procedures—gives all of 
the 21 A.S.T.M., methods including the 
extensive chemical methods of analysis of 
steel, cast iron, open-hearth iron and 
wrought iron, all of the A.S.T.M. methods 
of analyzing ferroalloys (3) and non- 
ferrous metals and alloys (11). Also three 
methods of quantitative spectrochemical 


analysis; proposed standard methods on 
bronzes and special brasses, and on lead 
and tin-base bearing metal are published 
as information. New recommended prac- 
tices for apparatus and reagents for chemi- 
cal analysis of metals are important addi- 


tions. 340 pages. 
binding $3.00. 


August 1943. Cloth 


AMERICAN WAR STANDARD 
SPECIFICATIONS FOR PROTECTIVE 
OCCUPATIONAL (SAFETY) CLOTHING 


The Safety Code Correlating Com- 
mittee has recommended approval of six 
war standard specifications for Protective 
Occupational (Safety) Clothing as shown 
below. 

The War Committee on Protective Oc- 
cupational Clothing has developed these 
proposed war standards under authority 
of the chairman of the Standards Council. 
A letter from the chairman of this war com- 
mittee was circulated to all members of 
Standards Council in MC2118. 

The proposals were sent to letter ballot 
of the Safety Code Correlating Committee 
(29) members with the following results: 
26 affirmative ballots, 0 negative ballots, 
necessary for approval 25. 

In accordance with the recommenda- 
tion of the Safety Code Correlating Com- 
mittee, as chairman of the Standards 
Council, H. S. Osborne has approved the 


construction . 


Blower impellers, like those above . 
rings like those below . . 
“grist for our mill." That is war production. 
Soon, let us hope, things of a more peaceful 
nature will take their place. 

You, no doubt, have or soon will have, 
Products to market. Those products may be 
of a design that would gain through welded 
fer style... 

- for lightness . . 
costly to produce. If so, our engineers and 
our facilities can serve you to advantage. 

Let us look at your drawings. Confidential 
of course. Get our quotations. 


THE UNITED WELDING CO. 


MIDDLETOWN, OHIO 


WELDING FABRICATORS OF MODERN DESIGNS 


six specifications for Protective © 
tional Clothing with the following AS 4 
designations: 
Welders’ Leather Gauntlet Gloy 
L18.7-1944. 
Protective Leather 
Stapled—L18.8-1944. 
Asbestos Gloves—L18.9-1944 
Asbestos Gloves, Leather Reinforced— 
L18.10-1944. 
Asbestos Mittens—L18.11-1944 
Asbestos Mittens, Leather Reinforced— 
L18.12-1944. 


Gloves, Stee! 


NEW HARD-FACING PAMPHLET 


A new pamphlet entitled “Cut Costs 
with Haynes Stellite Hard-Facing Rods” 
is available from Haynes Stellite Co., a 
Unit of Union Carbide and Carbon Corp., 
in single copies for interested individuals, 
or in quantity for distribution by welding 
shops to their customers. 

This attractive pamphlet explains the 
advantages of protecting wearing parts 
by hard facing with Haynes Stellite alloy, 
lists typical parts that can be hard faced 
in various industries and illustrates some 
of these parts. 

Samples of the pamphlet or further in- 
formation on obtaining stocks of it may be 
obtained from Haynes Stellite Co., 
Kokomo, Ind. 


.» field | 
- are teday regular 


. for strength 
- to make them less 


779 -SO. 13t> ST. 


THE WELDING JOURNAL 


EISLER ENGINEERING C 


CATALOG 


We manufacture a complete line 
of resistance spot welders from 
Y, to 300 KVA for all types of 
welding. There is an EISLER 
WELDER for every purpose. 


TRANSFORMERS OF ALL TYPES 


WE INVITE CONTRACT SPOT WELDING 
IN LARGE OR SMALL QUANTITIES 


EISLER 


Near AVON AVE NEWARK,3 
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“Overn IGHT” came the demand of America’s 


Air Forces for Liberator bombers, by the 
thousands! They were vital to victory... 
the “impossible” had to be done . . . equip- 
ment wasn’t available ... mass production 
couldn’t be organized along usual lines. 


Modern SMITHway Certified Electrodes 
and welding technique were applied... 
simple stampings, SMITHway welded, now 
make better landing-gear forks, faster . . 
and mass production has again been 


Mild Steel...High Tensile ...and Stainless Steel 


IMMEDIATE 
MASS 
PRODUCTION 
THROUGH 


SMIiTHway! 


row moterial, adapted to speedy, economical mass production. 


accomplished “‘overnight”’...the SMITHway! 


The proof of the value of SMITHway 
Electrodes is in many of the biggest, toughest 
welding jobs on record. More than 320,000 
of these electrodes go into successful welds 


daily in SMITH production. 


You, too, can now use these quality-proved 
electrodes. Warehouse stocks in principal pro- 
duction areas. 


Phone, wire, or write nearest office. 


WELDING ELECTRODES 


SMIiTHway A. C. Welding Machine saves 


power; eliminates arc blow, 


made by welders...for welders 


SMITHway Welding Monitor trains 
better welders faster. 


In Canada—JOHN INGLIS CO., LIMITED 


ADVERTISING 


SMiTHway Electrodes in Action — Formerly, the Liberator Landing 
gear fork wos mode of forgings and a tube, bolted together. NOW, SM/THway 
Electrodes weld simple stampings inta a one-piece unit, 15% stronger, 18%, le: 
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SIMPLIFIES 
RE-CONVERSION 
OF WELDERS 


_, Change-over from War to 
'_| peace-time spot, butt and 
projection welding is easy 
with new Weltronic Univer- 


sal Timers. Re-convert to 
new materials and gages 
merely by plugging-in the 
proper timer control panel 
into the universal cabinet. 
All Weltronic NEMA type 
timer control panels are in- 
terchangeable in less than 
one minute by means of a 
single plug-jack and a 
swing-out, lift-off mount. 
No extra wiring—no scrap- 
ping of parts—machine is 
ready for production im- 
mediately. 


In addition, when operating 
large batteries of welders on 
similar jobs—keeping handy 
a single ‘stand by’ plug-in 
contro] panel assures con- 
tinuous production and cuts 
maintenance costs. 


Even higher dependability 
and lower maintenance is 
provided by exclusive Wel- 
tronic timing circuits re- 
quiring fewer, less expensive 
tubes. 


FOR DETAILS WRITE FOR 
BULLETIN NO. WTT-44 


COMPANY 


WINNERS IN $4750 POSTWAR 
PLANNING CONTEST 


Awards amounting to $4750 have just 
been given to 15 Lincoln employees, win- 
ners in a Postwar Planning Competition, 
according to J. F. Lincoln, president of 
The Lincoln Electric Co. 

Top winner of the first prize of $1000 
was Jim Nicholl, foreman of the Lincoln 
shipping department, with the company 
eleven years, who submitted a paper on a 
deep-drawn, automatically welded steel 
container for export packing and shipping 
of electrodes. The new container would 
replace the present wooden box now being 
used. Nicholl’s paper showed the general 
design and method of manufacturing the 
container, and estimated that the savings 
in export boxing costs and freight might 
run well over $25,000 per year. 

One hundred sixty-one papers were sub- 
mitted in the Postwar Planning Competi- 
tion for the purpose, as stated in the rules, 
“‘to gather all of the ideas of each employee 
to assist management in planning for the 
future.”’ 

Second prize of $750 was won by H. E. 
Cable, sales engineer from the Pittsburgh 
office, who through an engineering study 
outlined a method of sales-engineering re- 
search whereby several thousand auto- 
matic welders could be sold. 

Third prize winner of $600 was D. J. 
Burke, maintenance department em- 
ployee, for his design and suggestions for 
building a small positioning device to hold 
work in various positions while it is welded. 

Papers on remote control and automatic 
stop-start devices for use with Lincoln 
machines, a welded steel engine for engine- 
driven welders, appearance improvements, 
and plans for making changes in the shop 
organization so as to have a six-hour work- 
ing day accomplish as much as an eight, 
were among the other prize winning 
papers. 


RESISTANCE WELDER IMPROVEMENTS 


Tremendous improvements in the de- 
sign of resistance welding machines to- 
gether with excellent cooperation between 
manufacturers of resistance welding ma- 
chines, power company officials and resist- 
ance welding machine users have solved 
the power load problem and eliminated the 
difficulties encountered ten to fifteen 
years ago when resistance welding equip- 
ment was connected to power lines. 

This opinion was voiced by Mr. A. D. 
McLay, Vice-President of The Detroit 
Edison Co. in charge of sales, during a talk 
before members of the Resistance Welder 
Manufacturers’ Association attending a 
meeting at the H. H. Rackham Educa- 
tional Memorial Building in Detroit on 
Friday, September 15th. 

Resistance welding machines were char- 
acterized by Mr. McLay as one of: the 
“good tools’’ of modern industry. Their 
use, he added, definitely increases produc- 
tion, lowers costs and thereby places many 
product's within the purchasing power of 
the average person which otherwise would 
be beyond their reach. 

Users of resistance welding machines, in 
Mr. McLay’s opinion, are pleased with the 
results they obtain and for that reason he 
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predicted a substantial increas: 
use by manufacturers during t! 
period. This new demand wil! 
ticularly from industries that | 
using resistance welding equip 
know its advantages, 

Fifteen or twenty years ago th: 
tion of resistance welding machin 


cause the electric lamps of other c: 
would flicker, grow dim or almost 
when the equipment was used. 
tion, it caused interference with t 


in 


supply of nearby factories and was res 


sible-for numerous complaints from 
customers. 


Design improvement plus bette 


facturers, the power companies an 
have enabled utilities 


load requirements. 


O. C. TABBERT MADE 
ASSISTANT MANAGER 


Harnischfeger Corp., Milwaukee, 


assistant manager of the P&H Wi 
Equipment Division. 
tensive welding experience includ: 

ough practical training in P&H's 
welding shops, he later becoming a 


representative in the upper Michigar 


Wisconsin territories. During the 


year he served a period as acting mai 


of the Harnischfeger District offi 
Jacksonville, Fla. 


Marvin H. Rutishauser. 
WELDED PIPING FITTINGS 


A 20-page booklet has just been i 
by Tube Turns, Inc., of Louisville, 


giving allowable working pressures 
welding fittings in five classes of pipi 
power, oil, district heating, gas and air 


refrigeration. 


temperatures for any size and 
Tube-Turn fittings 
made in accordance with the 
Pressure Piping A.S.A. B31.1-1942 


THREE-DAY MEETING ON STRESS- 


CORROSION CRACKING 


One of the most baffling of all 1 


lurgical phenomena—thepremature failure 


of metal sections caused by a combi 
of stress and corrosion—will 


on stress-corrosion cracking, spo! 
by American Society for Testing;Mat: 
and the Institute of Metals Div 


American Institute of Mining and M 


lurgical Engineers, and{scheduled for 
Benjamin Franklin,Philadelphia, No 
ber 29th, 30th and December 1, 194 


their 


installa 
Cause 


power companies considerable trouble }y 


iSumer 


operation between resistance welder man 
user 
to determine th 
power load required and take steps toantj 
pate difficulties before they actually occy; 
This may be done through the installatj 
of a motor generator set, runming in li: 
take care of the extra load and at tin 
isolating sections of substations to mee 


1es 


Wi 
announces the recent appointment of 0. C 
Tabbert, formerly welding engineer in th 
company’s Milwaukee sales district 
Mr. Tabbert’s 


ar 


Management of 
P&H Welding Division continues under 


SSUC 


, al 
Fourteen convenient tables 
list allowable pressures at the indi 


All tabulations a 
Code 
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thorough airing at the joint sympo 
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LOOK, GENERAL, how some are beating the gun of compe- 


silo tition through recourse to the Lincoln “Shield-Arc’”’ Welder: 


Gives you top quality welds at highest speed 
because its Job Selector enables you to select 


" the right TYPE of arc to suit the job... 

rs Its Dual Continuous Control covers the 
ran Jf Widest possible range .. . for thin sheets to 
heaviest plates . . . 

tal 


ADVERTISING 


Self-protected against burnout, the ‘“‘Shield- 
Arc” can be used to “beat the gun” with 
larger electrodes for sustained operation. 

The full story is given in Bul. 412. Free on 
request. 


THE LINCOLN ELECTRIC COMPANY © Cleveland 1, Ohio 
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OSHA PROMOTED 


Wilbur C. Osha, until recently general 
welding superintendent at a.c.f. Berwick, 
Pa., plant, has been appointed general 
supervisor of welding for American Car 
and Foundry Co. In this capacity he will 
have supervision of welding operations at 
all twelve a.c-f. plants, according to Fred- 
erick A. Stevenson, President, who makes 
the announcement. Mr. Osha will con- 


tinue to make his headquarters at Berwick, 
Pa. 


Wilbur C. Osha 


Born at Boonville, Ind., he attended the 
public schools of that community and later 
was graduated from Purdue University, 
class of 1932 with the degree of B.S.M.E. 

He was first employed by the Pittsburgh 
Testing Laboratory and in 1937 he went to 
the a.c.f. Berwick, Pa., plant as welding 
supervisor. The following year he was 
promoted to general welding superintend- 
ent at the Berwick plant and has continued 
in that capacity until his recent promotion. 

He is a member of the AMERICAN WELD- 
ING SOCIETY. 


FLASH WELDING TWIST DRILL 


Savings in the manufacture of twist 
drills have been effected by the flash weld- 
ing of high-speed steel stock to a chrome 
nickel shank. 

The photograph illustrates this process 
of welding an exceptionally large size drill. 
Note that the drill stock is welded to the 
shank before twisting—an excellent ex- 
ample of the strength of such a weld, in 
that it must be as strong as the parent 
metal to stand the twisting operation. 
After twisting, the drill is hardened and 
finished. 


The water-cooled clamping dies for 
holding the stock and shank during the 
welding: operations can be seen. These 
clamps act as electrodes for the transmis- 
sion of current to the parts being welded, 
yet must be strong enough to clamp the 
material at twice the pressure used in the 
push-up operation. 

Questions on the wide possibilities of 
resistance welding will be gladly answered 
by the Resistance Welder Manufacturers’ 
Association of 505 Arch St., Philadelphia 
6, Pa., through one of its members. 


PLATZ JOINS SCIAKY 


Henry Thomas Platz, who for the past 
20 years was associated with The Briggs 
Mfg. Co., as chief engineer of the tool, 
fixture and welding division and executive 
engineer of the aircraft turret division 
from January 1941 to June 1943, resigned 
to work as consulting engineer on special 
projects until his recent appointment as 
district manager of The Sciaky Bros. for 


Henry Thomas Platz 


the state of Ohio and eastern and ; 


rthe T 
Indiana, with offices in Clevelan Ohi, 
Mr. Platz is a member of the Anrrycay 
WELDING Soctery. 
FLASH-WELDING COLD-ROL! ep 


STEEL ROD 


In the accompanying illustra: e 
shown four steps in the end-to-en flash 
welding of a cold-rolled steel rod 
lar procedure is followed in the ed 
edge welding of metals. 

The first illustration shows the tw. 
of the steel rod before the flash-weldiy 
operation. The second shows the § 
(extrusion) resulting from the weld. [py 
the third illustration, this flash has } 
removed and in the fourth the rods hay: 
been machined te the desired size, The 
finished weld is as strong as the parent 
metal itself and presents a smooth surface 
capable of taking any finish that might be 
applied to the latter. 

Although applicable to areas as smal] as 
0.0015 sq. in., flash welding particularly 
lends itself to the welding of large cross 
sections of material without prohibitive 
peak power demands. 


Butt 
Flash 
Spot 
Seam 

Projection 


“ELECTROEOY” fou RESISTA 


E WELDING 


OFFSET HOLDER THE Erectrovoy Co.INc. 1600 Seaview 


Catalog 
and 
prices 


. Briocerort, Conn. WELDING ROL 


on request 
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Here's a Torch 
Specifically Designed 
for Modern Silver Brazing 


> wonder skillful silver brazing operators are so enthusiastic over this new 
ICTOR torch. 
Here ore their reasons... 


(|) The Model J27 Welding Torch has ample gas capacity, but its weight is 
light, its balance perfect. 


(2) Adequately long flexible nozzles can be provided with single or multiple 
flames for light or heavy silver brazing operations. 


(3) The built-in AIRADIATOR section assures a cool handle without interfering 
with proper flame characteristics. . 


(4) It is the most perfect arrangement for silver brazing of Walworth type of fit- 


tings, flanges, collars, and “L's” such as are encountered in marine work. 


(5) lt can be held conveniently and sturdily by both hands, far enough from the 
work yet kept in constant and controlled motion. The valve positioning clears 
the operator's hands, makes for accessibility. 


(6) It produces just the right kind of feathery, soft flame—single flame for some 
operations, multiple flame for heavier sections. And its flexibility allows 
bending into the most advantageous shapes. 


lt is the ideal equipment for modern silver brazing operations. 


VICTOR EQUIPMENT COMPANY 


A 88 844 FOLSOM STREET + SAN FRANCISCO 7 
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High speed, low cost and reliability are 
inherent advantages. The flash or extru- 
sion, resulting from the weld, when re- 
moved and polished, leaves a weld joint 
almost impossible to detect 


THE EFFECT OF MOISTURE IN WELDING 
ELECTRODE COVERINGS OF THE A.W.S. 
E6010 TYPE 


A series of tests recently completed on 
an E6010 type electrode should prove of 
interest to those who have been gathering 
evidence regarding the possible detrimen- 
tal effects of moisture in the flux covering 
used on this type of heavy covered welding 
electrode. The moisture content of the 
flux covering of satisfactory electrodes was 
raised above the range usually considered 
acceptable by subjecting the electrodes to 
humid atmosphere and with other elec- 
trodes the moisture content was lowered 
by additional baking. 

Samples showing moisture content at 
five different levels were prepared in this 
manner. The percentage of moisture re- 
ported represents loss in weight on drying 
at 280° F. for 12 hr. 

A test plate was welded with each of 
these five samples of */),-in. diam. E6010 
electrodes, in accordance with the stand- 
ard A.W.S. procedure. Two standard 
0.505-in. diam. tensile specimens were ma 
chined from each plate. After completion 
of mechanical tests one-half of each speci 
men was used for chemical analysis. 

The results of mechanical tests are given 
in Table 1 along with an idea of the ap- 
pearance of half of each of the fractured 
test bolts. 

The number of gray spots or ‘Fish 
eyes”’ fractures 


appearing on the is as 
follows: 
Plate No. 2159 2103 2120 2114 2102 
A 1 l 2 0 0 
B 6 5 2 l 0 


The results of chemical analysis are 
given in Table 2. 


Table 
PER CENT 
PLATE MOTSTURE YI 
NO, & IN KIPS 
COATING 
2159 A 5A. 0 
2159 59.( 
£103 2.95 
2103 2.95 69 
120 A 4.61 55.0 
2120 8B 4.61 55.0 
2114 A 6.50 56.5 
2114 8B 8.30 57.0 
2102 A: 14.54 52.2 
2102 3 14.54 53.0 


Electrodes at either end of the moisture 
range selected were not of good welding 


l 


LONGA-} 
rIon 
IN 2* 
73.8 23.0 
73.7 5.0 
75 
7A ed * 
Ge 
71.5 ‘ 
79 9 25.9 
71.0 26.0 
73.0 31.0 57,5 
65.5 2.0 $2. 
67.5 24.0 $7.5 


this investigation that the moisture cor 
tent of the flux covering of this particular 


quality. Those high in moisture content electrode may vary between wide li 
Table 2 exhibited excessive blistering of the flux without seriously affecting the 

Plate No 2159 2103 2120 2114 2102 » 
% Moi: covering which interfered with welding. strength, tensile strength or elongat: 
% Mois- 

ture in Electrodes low in moisture content were the deposited weld metal 

covering 0.51 2.95 4.61 8.30 14.54 ance ar are "ee ¢ The sseribed j is article was 
c acs ODE 606k (OOS et not good because of lack of arc force and rhe work described in this article wa 
Mn 0.62 0.57 0.48 0.51 0.37 also a tendency toward puffy craters and performed in the laboratories of the 
P 0.014 0.012 0.011 0.013 0.015 ster ste int 
S 0:030 0.026 0.028 0.029 0.028 _ porosity of weld metal Arcrods Corp at Sparrows Poin 
Si 0.27 0.24 0.17 0.20 0.10 


It seems from the results obtained in 


Md 


Buy ‘“‘Proven Fluxes”’ with Years of 
Guaranteed Satisfaction behind them 


The Trade-Name is “ANTI-BORAX” 
Ask for Them 


Unequalled for Quality 


A Flux for every metal: Cast lron Welding Flux 
No. 1; Brazing Flux No. 2; Braz-Cast Flux No. 4, 
for bronze-welding cast iron; ‘ABC’? Aluminum 
Flux No. 8 for sheet Aluminum and all alloys of 
Aluminum; Stainless Steel Flux No. 9; Silver 
Solder Brazing Flux No. 10; No. 16 Silver Solder 
Paste Flux. 


WANTED: SALES MANAGER 


A real opportunity for a man with the proper qualifica- 
tions to head up our sales activities. Our company, 
located in a large city in the middle west, manufactures 
and sells welding equipment, rods and flux, and is one 
of the leaders in the industry. These products enjoy 
national distribution to manufacturers through dis- 
tributors as well as salaried sales engineers. Welding 
experience and engineering training desirable but not 
essential if applicant can prove that he can be successful 
without this background. Compensation more than 
$5,000 per year with opportunity to share in profits 
Write fully giving education, experience and personal 


facts that are pertinent. Also send photograph. Box 
ANTI-BORAX COMPOUND COMPANY so send phow 
Fort Wayne, Indiana 
1072 THE WELDING JOURNAL NOVEMBE® 
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A “Tip on Tips 
If you're having trouble finding the right spot welding tip to do 
a tough job, Mallory may have the answer. 

lhe Mallory line includes among its large variety of resistance 
welding electrodes, spot welding tips of shapes and sizes to suit 
practically every application. 

They're made of Elkaloy* A, Mallory 3{ metal and other 
Mallory alloys—designed to weld mild carbon and alloy steels, 
plated metals and non-ferrous metals, including aluminum 
and magnesium. 


Standard tips of Mallory alloys, with their high resistance to 
annealing at elevated temperatures, avoid excessive “mush- 
rooming... cut costly “down time” for tip dressing. 


Mallory standard water-cooled tip holders dissipate heat, 
maintain maximum electrode efficiency and speed up produc- 
tion. They are available in straight, offset and universal types 
for regular or heavy duty applications. Handy ejection devices 
allow a quick change of tips. 

Write today for a copy of the Mallory Resistance Welding 
Electrode Catalog. 

*Registered trademark of P.R. Mallory & Co., Inc., for welding electrode material 

| Registered trademark of P. R. Mallory & Co., Inc., for copper alloys 


P.R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 


Reminder — 
Buy Another 
War Bond Today 


P 


R MALLORY @CO Inc 


ADVERTISING 
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SPIRAL STAIRS WELDED TO PIPE 


Only a fraction of the spact normally re- 
quired is used in these art 


welded circular 
airways that are being fabricated 
erected in many war plants where space is 
at a premium 


and 


This convenient passageway from floor 
to floor can be installed in only a 6 ft. 6 in. 


Photo courtesy The Hobart Brothers Co., Tr 


vy, Ohio 


space by cutting a hole in the ceiling, 
anchoring a 6-in. pipe in the center and 
welding the one-piece steps and riser to 


Spiral Stairs on Pipe (without Side Guard 
or Hand Rail) 


Carbid 


IN THE RED DRUM 


EFFICIENT 
ECONOMICAL 
DEPENDABLE 


60 E. 42nd St. 


THE WELDING JOURNAL 


the pipe 
from a 


ing sequences are outlined 
able on request 


FOR WELDING and CUTTING 
Use National Carbide in the Red Drum 


NATIONAL CARBIDE CORPORATION 


The 
single 


steps and risers ar 


pattern of 


welded to the pipe, and each riser ; 
to the next step above 


For safety and additional rein{ 


16-gage band is welded to th 
the steps and scrap piece 


OF trol 


welded to uprights for hand rai 


The technical information conta; 


the new 40-page tool steel welding 
and catalog, just published by \ 
Equipment 
Street, 
complete data on metallic are to 
welding, 
eight years of extensive research, d 
ment and practical experience in 
steel welding field. 


& Supply 
Detroit 7, 


22 


Michigan cor 


which is the accumulat 


Methods outlined include: 
1. How existing die units can hb 


in operation with a minimum of 
time.’ 


4. How die units can be comm 


steel to form cutting edges or w 
areas 


In addition, exact procedures and 
Copy 


fabricated by welding with desired 
steel electrodes on mild or medium 


TOOL STEEL WELDING MANUAL 


2. How changes can be made dur 
die “try-out” periods by correctit 
sign, rectifying errors, etc. 

3. How contours, corners and ede 
old dies can be welded during die ‘‘c} 
over" to adapt them to change of « 


i 


iva 


New York, N. Y. 
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A NEW 16MM. SOUND FILM 


Here It Is! The Dramatic Story of Production 
Welding — Brought to You Via Motion Pictures 


nit 


“New Horizons in Welding” is the first complete story of production welding 
ever to reach the screen ... 30 fast-moving minutes of sound screen 
entertainment. 


Here is the drama of the electric arc-——-the gleam that has grown from a 
glimmer — grown 500 times in 10 years! Here, too, is an education in the 
methods used to cut costs and speed production where welding has hit the peak 
of its development — in the fabrication of all-welded products. 


An “‘Inside’’ Story — But Available to All 


“New Horizons in Welding” is really an inside story . . . filmed in the plant 
of one of the world’s largest makers as well as users of all-welded equipment. 
There you see the step-by-step procedure for welding on a mass production 
basis. Every step, from the birth of a project in the blueprint department to 
the host of labor-saving devices which speed it to completion — you'll see them 
all in “New Horizons in Welding.” 


P&H offers this absorbing, educational feature without cost to all interested 
groups — manufacturers, industrial schools, shipyards, government agencies, etc. 
Inquiries should be addressed to: Harnischfeger Corporation, Welding Division, 
4551] West National Avenue, Milwaukee 14, Wisconsin. 


Overhead Cranes «+ Electric Horsts 


Excovotors Welding Positioners 
Arc Welders + Welding Electrodes 


FEGER 


PQBATIO 


Canadian Distribution: The Canadian Fairbanks-Morse Company, Ltd. 
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NEW PRODUCTS 


The Society assumes no responsibility 
for the validity of claims in this Section 


FLUX FOR TINNING CAST IRON 


The Air Reduction Research Labora- 
tories have developed a flux designed to 
promote uniformly successful tinning of 
cast iron prior to brazing. The manu- 
facturer states that this flux, known as 
Airco Hi-Bond, overcomes the difficulties 
encountered in tinning cast iron due to its 
graphitic nature and makes possible highly 
satisfactory tinning of cast iron especially 
of high carbon and silicon content or low 
combined carbon analysis. 

The flux does not take the place of the 
regular flux used for the actual brazing op- 
eration. Hi-Bond Flux may be applied as 
a water-mixed paste or as a powder 
sprinkled on the surface which has already 
been heated to the required temperature. 
It is packed in 1-lb. glass containers and is 
available from Airco offices and distribu- 
tors throughout the country. 


FORMYL 


FLUX 


ces 
APPLICATION TO SURFA, 
OF Cast IRON TO BE prazé 


Additional details may be obtained by 
writing to the manufacturer, Air Reduc- 
tion Sales Co., 60 East 42nd St., New York 


HIGH-SPEED STEEL ELECTRODE 


The American Manganese Steel Divi- 
sion of American Brake Shoe Co., Chicago 
Heights, Ill., manufacturers of Conserva- 
tion Welding Materials,’’ has announced 
a new welding rod known as Amsco Tool- 
Face. 

This new high-carbon, high-chromium, 
molybdenum, tungsten and vanadium 
bearing welding rod is commonly known as 
high-speed steel. Its present uses are 
manufacturing composite cutting tools 
such as for lathes, shapers, etc. It is also 
used in manufacturing composite forging 


dies, rock drill bits, and for salvaging 
high-speed tool steel parts that become 
broken or worn by impact and abrasion. 
It has a guaranteed Brinell hardness of be- 
tween 575 and 675. 

It can also be used as a general hard- 
surfacing rod where extreme hardness and 
resistance to shock are of primary im- 
portance. It is available in standard 
lengths and for gas or are welding. 


MULTI-FLAME HEATING NOZZLES 


A new heating nozzle, designed particu- 
larly for use with oxygen and the liquefied 
petroleum gases or natural gas, is now 
offered by Victor Equipment Co., 844 Fol- 
som St., San Francisco 7, Calif. This 
heating nozzle fits all Standard Victor 
welding torch butts but can also be sold 
complete. 

The design features of this particular 
nozzle incorporate an outer air mantle to 
protect the nozzle head against deflected 
heat. Its internal design is such that the 
cool and premixed gases carry away a sub 
stantial amount of accumulated heat, and 
in doing so become efficiently preheated 
for proper combustion. Similar multi 


flame heating nozzles are also 
numerous sizes for use with ox, 
The larger multi-flame heat 
are recommended for flame p: 
descaling in inaccessible area MI) 
them can be employed for var 
brazing operations, preheating 
ing. Multi-flame nozzles are a 
adjunct to all good welding tor: 


TIPPING TOOLS 


Carbide and high-speed ste 
tools are generally tipped by pr 
strip of brazing alloy, togethe: 
sufficient amount of flux, betwe: 
and the shank. The assembly the 
placed in a furnace, or heated with 
induction coil. This procedure, howeye 
is sometimes objectionable, as the foil may 
become tarnished or oxidized and the; 
require a temperature considerably aboy; 
its own melting point to flow freely, Py 
periments have proved that the use of 
alloys in powder form would present def 
nite advantages over the use of silver 
brazing alloys in the form of foil 

There are, therefore, two outstanding 
silver-copper and one copper alloy use 
for tipping tungsten carbide and high. 
speed steel tools now available in a fix 
powder. These alloys are very economica 
in use since the required flux is mixe 
right in with the powdered alloy. Thi 
eliminates any waste of flux during prepa 
ration. Then, too, the powder does n 
require the special handling necessary fo: 
cutting the foil into small pieces for exac 
preplacing. 


These alloys are the product o! the 
Eutectic Welding Alloys Co. They ar 
known as: 

EutecRod 1800 (lowest melting) for 

H.S.S. 950-1140° F. 
EutecRod 1601 (high  tensil 
tungsten carbide 1020-1250" F 

EutecRod 16 (heat resistant, lig! 
tensile), for tungsten carbide 
1750° F. (furnace temp.) 


After the customary degreasing ® 
grinding, the powdered alloy is spr 
the surfaces to be joined, and the tu: 
carbide tip is placed on top. The 
bly is then heated until the alloy 
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WwW ELDEn 
RACO 7 E-6019 Mild Stee] 
RACO Ij ild Stee] 
RA CO a -60)9 ild Stee} 
R ACO 8 £6013 Milg Stee] 
RAC 206 


E-6029 Mild Stee] 
E -6030 
20 


E6029 Mild Stee] 
RACO 5 E6030 Mild Stee] 
RACH 82 None Stee] 
ea 
RACH 74 E-7019 High Strengt}, Stee] 
RACO of og. 7020 lig 


gh Strene Butts 
E-7039 Silicon -k illed Steels i 
RACH 13 E.6013 ild § e 


tee] 
TYPE D -451] Mild Stee] 
FE. 152] 
TYPE D None Stee] lutom a Str. Pol. 
30.40 ¢ Wear Tesisti, Machinabje 
TYPE if “451] Vila Stee] \utomatic or 
FE. 152) lanug) 
BLI 'E F. 1510 Mild Stee] May ual 
L ABEL] 1520 
R LLOY None 
19.9 
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The metal flows freely at a very slight 
increase in temperature above the melting 
point since the weld metal is pulverized. 
Oxidation of the tungsten carbide is pre- 
vented, as each particle of molten alloy 
immediately ‘‘tins’’ and adheres to the 
surfaces being joined. 


HYDRAULIC ELEVATING TABLES 


The Lyon-Raymond Corp., 1815 Madi- 
son St., Greene, N. Y., now offers a desira- 
ble new optional feature for their Hydrau- 
lic Elevating Table—a removable and re- 
verstble roller top. This brings to eight the 
number of extras available to increase the 
versatility of the elevating tabie. The 
roller top may be supplied when a table is 
ordered or it can be obtained for a table 
already in use. 


Instant installation or removal of the 
roller top is possible since the framework 
fits down over the permanent top, elimi- 
nating any necessity for volts or other 
fastenings. The roller top consists of a 
rigid, welded framework, supporting ball 
bearing conveying rolls. 

Since the table top is square, the roller 
top can be placed to convey from front to 
back, or from side to side. This under- 
standably increases the table’s usefulness 
for a great many applications. 

With the roller top, the hydraulic elevat- 
ing table is commonly used in conveyor 
systems to accomplish a change in level or 
direction. It is also highly desirable in 
many die-handling and feeding operations. 


BATTERIES POWER VERSATILE 
“POSTWAR” WELDERS 


Two spectacular ‘‘Postwar’’ additions 
to the new storage-battery powered line 
of resistance welders recently announced 
by Progressive Welder Co., 3050 E. Outer 
Drive, Detroit 12, Mich., were shown for 
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Fig. 1—New Progressive Welder ‘‘Econ- 
omy’ Type Spot Welder Powered with 
Storage Batteries 


the first time at the National Metal Con- 
gress Exposition in Cleveland, October 
16th to 20th. 

The first of the new additions is an 
“economy”’ spot welder of the rocker arm 
type, completely self-contained, with stor- 
age batteries, contactor-controller and in- 
finitely variable heat-control regulator all 
enclosed in the base of this compact ma- 
chine. 

The second machine is of the heavy-duty 
type and designed so that both spot and 
roll welding can be performed on the 
same machine with but minor changes. 
Batteries for this type of machine are 
housed—with contactors, battery chargers 
and controllers—in standardized “‘power- 
pack”’ units. 

In addition to ability to weld conven- 
tional steels with these welders, both 
models are designed to handle spot welding 
of such important ‘‘postwar’” materials 
as stainless steel, aluminum, etc. The 
heavy-duty welder, for instance, will spot 
weld structural aluminum up to two- 
sections of */,.-in. thickness. 


Fig. 2—New Heavy-Duty Progressive Spot 
Welder with Storage Battery Power Pack, 
Contactor and Controller Cabinet 


Both machines were shown in operation 
in Cleveland, and although tremendous 
amounts of currents were required for 
some of the heavy-duty welding opera- 
tions, only a portable type of connection 
to the auditorium’s power supply was 
required to keep the batteries fully 
charged. 

Particularly important with this type 
of welding equipment, Progressive engi- 
neers pointed out, is that due to its simplic- 
ity relatively unskilled help can be used 
not only to operate but also to service 
and maintain the machines. When weld- 
ing such materials as aluminum for in- 
stance, they pointed out, only simple non- 
synchronous type timers are required. 
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WELDED HEAT TREAT OVEN 


This small oven was designed by James 
Neary, a welder at Tycoon Tackle Cp of 
Florida for preheating inner and ote; cyl. 
inders of certain airplane parts to a tem 
perature of 800 to 900° before welding 

It eliminates the use of the large ovens 
in the heat-treating department as it js op- 


erated right in the welding departmen; 


where it heats the parts quickly and evenly 


so that the production welder does , 
have to wait for the heated part 
preheating eliminates the possibility of 
cracks in the weld. 


Photo courtesy The Hobart Brothers Co., Troy, Ohio 


Fabricated by welding of quarter-inch 
steel, the oven is comprised of a double 
wall lined with 1-in. asbestos sheeting all 
the way around. The box has a removable 
lid on which a fixture is welded so that an 
air pressure gas cap shoots a flame into the 
oven, hitting a square of fire brick. Oven 
24 x 24 x 18 in., is mounted on 1-in. pipe 
legs and is heated by city gas. It has 
proved invaluable for quick preheating, 
blueing two cylinders in ten minutes. 

In this case four different parts are 
welded to form the one aircraft assembly 
The material that is preheated and welded 
is chromally steel. 


HEATING TORCH 


A new medium-weight heating torch has 
been announced by the Air Reduction 
Sales Co. This new torch (Style 9802) is 
especially designed for concentrated local- 
ized heating such as is required for bend- 
ing, straightening and shrinking of steel 
plate as well as for silver brazing of heavy 
copper plate in the manufacture of copper 
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One of the many vital processes that 
give Machlett vacuum tubes their re- 
markable quality is a novel method of 
casting electrodes in a vacuum. Anodes 
for X-ray tubes, and complex parts of 
high-frequency oscillators are made by 
this unusual technique. Purified copper 
rod is placed over a mould in a gra- 
phite crucible, and the whole enclosed 
within a double-walled water-cooled 
quartz-silicon tube, which is encircled 
by a high-frequency coil. A vacuum of 
about 10°5mm.of mercury is maintained. 

When the current is turned on, the 
metal melts and flows into the mould. 
Cooling is precisely controlled by ad- 
lusting the position of the heating coil, 
so that crystals form longitudinally, for 
1944 


maximum heat transfer under operat- 
ing conditions. 

This method accomplishes a number 
of things, quickly and simply. No gases 
can be occluded in the metal to shorten 
tube life by reducing the vacuum. 
Oxides cannot form. There are no 
“pipes” in a casting thus poured. Di- 
mensions can be held to about 
1/10,000th of an inch—and accurate 
dimensions are as important as metal 
purity in protecting tube performance, 
both assuring the maximum designed 
performance and long life. Techniques 
such as this make possible the pro- 
duction of the tube shown above .. . 
Machlett Laboratories, Inc., Springdale, 
Connecticut. 


ADVERTISING 


EG-50—an X-ray tube with beryllium window for 
radiography of light materia's and thin sections. 
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The metal flows freely at a very slight 
increase in temperature above the melting 
point since the weld metal is pulverized. 
Oxidation of the tungsten carbide is pre- 
vented, as each particle of molten alloy 
immediately ‘‘tins’’ and adheres to the 
surfaces being joined. 


HYDRAULIC ELEVATING TABLES 


The Lyon-Raymond Corp., 1815 Madi- 
son St., Greene, N. Y., now offers a desira- 
ble new optional feature for their Hydrau- 
lic Elevating Table—a removable and re- 
versible roller top. This brings to eight the 
number of extras available to increase the 
versatility of the elevating table. The 
roller top may be supplied when a table is 
ordered or it can be obtained for a table 
already in use. 


Instant installation or removal of the 
roller top is possible since the framework 
fits down over the permanent top, elimi- 
nating any necessity for volts or other 
fastenings. The roller top consists of a 
rigid, welded framework, supporting ball 
bearing conveying rolls. 

Since the table top is square, the roller 
top can be placed to convey from front to 
back, or from side to side. This under- 
standably increases the table’s usefulness 
for a great many applications. 

With the roller top, the hydraulic elevat- 
ing table is commonly used in conveyor 
systems to accomplish a change in level or 
direction. It is also highly desirable in 
many die-handling and feeding operations. 


BATTERIES POWER VERSATILE 
“POSTWAR” WELDERS 


Two spectacular ‘“‘Postwar’’ additions 
to the new storage-battery powered line 
of resistance welders recently announced 
by Progressive Welder Co., 3050 E. Outer 
Drive, Detroit 12, Mich., were shown for 
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Fig. 1—New Progressive Welder ‘‘Econ- 
omy’ Type Spot Welder Powered with 
Storage Batteries 


the first time at the National Metal Con- 
gress Exposition in Cleveland, October 
16th to 20th. 

The first of the new additions is an 
“economy’”’ spot welder of the rocker arm 
type, completely self-contained, with stor- 
age batteries, contactor-controller and in- 
finitely variable heat-control regulator all 
enclosed in the base of this compact ma- 
chine. 

The second machine is of the heavy-duty 
type and designed so that both spot and 
roll welding can be performed on the 
same machine with but minor changes. 
Batteries for this type of machine are 
housed—with contactors, battery chargers 
and controllers—in standardized ‘‘power- 
pack”’ units. 

In addition to ability to weld conven- 
tional steels with these welders, both 
models are designed to handle spot welding 
of such important ‘‘postwar’’ materials 
as stainless steel, aluminum, etc. The 
heavy-duty welder, for instance, will spot 
weld structural aluminum up to two- 
sections of */,.-in. thickness. 


Fig. 2—New Heavy-Duty Progressive Spot 
Welder with Storage Battery Power Pack, 
Contactor and Controller Cabinet 


Both machines were shown in operation 
in Cleveland, and although tremendous 
amounts of currents were required for 
some of the heavy-duty welding opera- 
tions, only a portable type of connection 
to the auditorium’s power supply was 
required to keep the batteries fully 
charged. 

Particularly important with this type 
of welding equipment, Progressive engi- 
neers pointed out, is that due to its simplic- 
ity relatively unskilled help can be used 
not only to operate but also to service 
and maintain the machines. When weld- 
ing such materials as aluminum for in- 
stance, they pointed out, only simple non- 
synchronous type timers are required. 
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WELDED HEAT TREAT OVEN 


This small oven was designed by ] 


Jame 
Neary, a welder at Tycoon Tackle ( <a 
Florida for preheating inner and outer; vl. 
inders of certain airplane parts to a tem. 
perature of 800 to 900° before welding 

It eliminates the use of the large ovens 
in the heat-treating department as it js op- 
erated right in the welding departmen: 
where it heats the parts quickly and evenly 


so that the production welder d 
have to wait for the heated parts. The 
preheating eliminates the possibility of 
cracks in the weld. 
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Photo courtesy The Hobart Brothers Co., Troy, Ohio 


Fabricated by welding of quarter-inch 
steel, the oven is comprised of a double 
wall lined with 1-in. asbestos sheeting all 
the way around. The box has a removable 
lid on which a fixture is welded so that an 
air pressure gas cap shoots a flame into the 
oven, hitting a square of fire brick. Oven, 
24 x 24 x 18 in., is mounted on 1-in. pipe 
legs and is heated by city gas. It has 
proved invaluable for quick preheating, 
blueing two cylinders in ten minutes. 

In this case four different parts are 
welded to form the one aircraft assembly 
The material that is preheated and welded 
is chromally steel. 


HEATING TORCH 


A new medium-weight heating torch has 
been announced by the Air Reduction 
Sales Co. This new torch (Style 9802) is 
especially designed for concentrated local- 
ized heating such as is required for bend- 
ing, straightening and shrinking of steel 
plate as well as for silver brazing of heavy 
copper plate in the manufacture of copper 
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One of the many vital processes that 
give Machlett vacuum tubes their re- 
markable quality is a novel method of 
casting electrodes in a vacuum. Anodes 
for X-ray tubes, and complex parts of 
high-frequency oscillators are made by 
this unusual technique. Purified copper 
rod is placed over a mould in a gra- 
phite crucible, and the whole enclosed 
within a double-walled water-cooled 
quartz-silicon tube, which is encircled 
by a high-frequency coil. A vacuum of 
about 10°5mm.of mercury is maintained. 


When the current is turned on, the 
metal melts and flows into the mould. 
Cooling is precisely controlled by ad- 
justing the position of the heating coil, 
so that crystals form longitudinally, for 
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maximum heat transfer under operat- 
ing conditions. 

This method accomplishes a number 
of things, quickly and simply. No gases 
can be occluded in the metal to shorten 
tube life by reducing the vacuum. 
Oxides cannot form. There are no 
“pipes” in a casting thus poured. Di- 
mensions can be held to about 
1/10,000th of an inch—and accurate 
dimensions are as important as metal 
purity in protecting tube performance, 
both assuring the maximum designed 
performance and long life. Techniques 
such as this make possible the pro- 
duction of the tube shown above . . . 
Machlett Laboratories, Inc., Springdale, 
Connecticut. 
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EG-50—an X-ray tube with beryllium window for 
radiography of light moteria's and thin sections 
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pipe. The torch is lighter in weight than 
heating torches that have been available in 
the past, yet it has equal gas capacity. 

Five new multi-flame acetylene heating 
tips as well as two multi-flame propane 
heating tips are available for this torch. 
These seven tips will meet the require- 
ments of every heavy heating job. 

Three mixers are available for the torch, 
viz., for positive pressure acetylene, low 
pressure acetylene and for propane. The 
available extensions include a _  12-in 
straight extension and 18-, 24- and 42-in. 
angular extensions. 

For further information, write to the 
manufacturer, Air Reduction Sales Co., 60 
East 42nd St., New York 17, N. Y. 


PORTABLE AIR-OPERATED GUN 
WELDER 


Emphasizing the economical usefulness 
of extending the field of service of portable 
resistance welding equipment, consider- 
able work has been accomplished by the 
Eisler Engineering Co. Newark, 3 N. J., 
in improving and simplifying the adapta- 
bility of portable welders to a wide variety 
of postwar uses. 

The Eisler model of a portable gun 
welder is shown in the accompanying 
photo. It is a direct air-operated welding 
machine, equipped with a double-acting 
air cylinder and the necessary operating 
mechanism, fully or semiautomatic, de- 
pending on the choice of control. The 
power part consists of an air-cooled trans- 
former, with an 8 tap switch for heat 
regulation (7 on and 1 off position), a 
pneumatic or electronic actuated timer 
and a high-speed mechanical or electronic 
contactor for accurately timing the weld 
in speed or automatic repeat of strokes. 
The weld cycle can be initiated by a foot 
switch as illustrated, or push button. The 
air system includes solenoid operated air 


valves, air filter, pressure regulator, gage 
and switch and an air line oiler. The 
kickless cables of 500 M.C.M. are suffi- 
ently water cooled in a single circuit. 

A distinctive feature of this Eisler model 
portable gun welder is the convenient 
adjustment to different throat depths in as 
range of 12 to 48 in. as shown in insert. 


X-RAY MACHINE 


An entirely new X-ray instrument, the 
Geiger-Counter Spectrometer, was un- 
veiled publicly at the National Metal 
Congress and Exposition October 16th to 
20th in Cleveland. 

The new Geiger-Counter X-ray Spec- 
trometer utilizes a Geiger-Muller tube to 
measure the intensity and position of inter- 
ference lines which are encountered in X- 
ray diffraction analysis work. Where 
film-type equipment is used, quantitative 
intensity measurement is more difficult— 
thus, the new spectrometer fills a definite 
need where such quantities must be meas- 
ured with extreme accuracy. 

For further information address North 
American Philips Co., Inc., 100 East 
42nd St., New York 17, N. Y. 


ELECTRONIC TIMER 


The application of an Electrical Indus- 
tries electronic timing control to a.-c. re- 
sistance welding operations steps up prod- 
uct quality and uniformity; assures rapid, 
consistent welds, even with an inexperi- 
enced operator. Easily applied to either 
existing or new installations, a single knob 
gives instant time control from 1 to 2 
cycles in steps of one cycle. Welding cur- 
rent is electronically switched, with abso- 
lute freedom from contactor uncertainties, 
maintenance, arcing and pitting—thus 
perfect timing is assured. This compact, 
easy to install device handles welding 
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powers of from 1/, to 5 kva. Quality 
workmanship, rugged industrial design and 
skillful engineering are featured for maxi 
mum service life. For further informatior 
write to Electrical Industries, Inc., 42 
Summer Ave., Newark 4, N. J. 


PRESSURE GAGE DIAPHRAGMS 
WELDED 


Diaphragms for sensitive pressure gages 
are now produced by seam welding in 
stead of the old method of crimping and 
soldering the edges. 

Formerly made of beryllium-copper, 
phosphor-bronze, these diaphragms 
now manufactured of stainless steel 
Monel, ranging from 0.006 to 0.008 
thickness 

As in many cases where resistance weld 
ing has been introduced, a reductiot 
manufacturing operations was effected 
Where before, two separate stampings had 
to be made allowing an extra flange on one 
stamping for crimping, now two sections 
of the same stamping are seam welded t 
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Late in 41, Packard installed modern 
equipment for nitriding Rolls-Royce air- 
craft engine crankshafts. 

The hoods are made of Inconel sheet 
... welded gas-tight to confine the disso- 
ciated ammonia used in the nitriding 
process. The carrying racks are welded 
from Inconel tubing and bar. 


Examined recently ... after almost 2 
years of severe service at the nitriding 
temperatures of 900° to 1100° F.... 
neither the hoods, the racks, nor any of 
the welds show sign of deterioration. 


Inconel...a strong and ductile high 
nickel-chromium alloy for corrosive high 
temperature service...welds readily, 
forms equipment that Jasts. It does not 
absorb nitrogen and thus is free from 
embrittlement. 


For further information about the 
welding of Inconel and other INCo Nickel 
Alloys, address: 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street New York 5, N. Y. 


NICKEL ALLOYS 


MONEL - “K” MONEL - “S” MONEL - “R” MONEL 
“KR” MONEL - INCONEL - “Z” NICKEL - NICKEL 


Sheet... Strip... Rod...Tubing ...Wire... Castings... Welding Rods 
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NITRIDING CRANKSHAFTS FOR ROLLS- 
ROYCE AIRCRAFT ENGINES. The Incone! 
hoods and carrying racks are exposed to dissoci- 
ated ammonia at 900° F.... give no evidence of 
deterioration from oxidation or scaling, or em- 
brittlement. The welds are as sound as the parent 
metal, 


INCONEL RACK loaded‘ with crankshafts for 
nitriding treatment. Inconel equipment is readily 
welded from mill forms...is especially recom 
mended where equipment must maintain strength 
‘nd resistance to oxidation at high temperatures. 
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gether. This has produced a better dia- 
phragm at less cost than was heretofore 
possible 

This problem, presented to the Resist- 
ance Welder Manufacturers’ Association 
of 505 Arch St., Philadelphia 6, Pa., is only 
one of the many solved by its members to 
speed up the war effort, as well as to open 
new horizons for postwar fabrication 
problems. 


NEW PLUG-IN TIMERS 


Bringing to the welding industry a new 
conception of flexibility in resistance wel- 
der control, the new improved Weltronic 
Universal Timers with interchangeable 
“plug-in”? type control panels make pos- 
sible the conversion of timing controls to 
any of the N.E.M.A. standard types in 
only a few seconds. The design of the 
complete range of new weld and sequence 
timers incorporating a universal cabinet- 
and-power-supply unit and a series of 


individual control panels that can be inter- 
changed without the use of tools or re- 
wiring, permits any resistance welder to 
be immediately available for any type of 
welding within its capacity. 

Use of a flexible cable, multi-point plug 
and receptacle for the interconnection 
between a control panel and the power 
supply unit plus a slotted-hinge type 
panel mount reduces the removal of a 
control panel to a simple swing-out, pull- 
plug, lift-off hand operation. Another 
panel of either the same or for a different 
type of welding can be set in just as 
easily. Provision of a spare control panel 
to quickly replace any one of a group in 
service permits the inspection or servicing 
of all welder controls to be performed with- 
out shutting down of any of the machines. 
Then, too, the servicing can be done away 
from the production department and 
where proper facilities are available. 

The Universal power supply unit is 
adaptable for 115-, 230-, 575- or 460-volt, 
50/60 a.-c. service by merely shifting one 
jumper. Entire unit is mounted on a 
single panel that can be removed, for serv- 
icing, by taking out four screws. 


New Weltronic Universal Timers Feature Interchangeable, ‘Plug-in’ Type Control 
Panels Permitting the Conversion of Resistance Welders to Any of the N.E.M.A. Timing 
Types in a Few Seconds. Shown Here Is One Model with Tamperproof Cover Removed 


and a Control Panel, Providing 
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“Squeeze,” 
Adjustments, Lifted Out of the Common Cabinet-and-Power-Supply Unit 


“Weld,” “Hold” and “Oft’’ 


Time 
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Employment 
Service Bulletin 


POSITIONS VACANT 


V-146. Young graduate engi: 
experence in welding and know 
metallurgy; Wanted for standar: 
work by national organizatio: 
stating age, education, experie! 
status and salary desired 

V-149. Combination Welding Moet, 
lurgist and Inspector to tak: 
charge of inspection and quality 
for company producing heavy tri 
similar equipment. Young engineering 
graduate with experience in welding met 
lurgy and machine production preferr, 
Excellent future with 
medium sized company. 
Cleveland, Ohio. 


well-establish 


Lo ation 


SERVICES AVAILABLE 


A-485. Two men with extensive back 
ground of experience in steel fabricat; 
and prefabrication (one with 17 
and the other, a graduate engineer, wit 
6 years’ experience) available to t 


ik 
complete charge of shop. Work to 
performed would include designing 
mating and organizing of plant if desi: 
Experience with Automatic Welding (Su 
merged Arc and Unamatic). Hav 


worked together over a period of y: 
in supervisory capacity in this line. A 
ditional staff of experience tradesn 
available when needed. No selling 
guarantee of postwar positions expect 
Any location. 

A-486. Experienced as Welding Sup 
intendent, Welding Foreman and 
neer. 20 years’ experience in weld 
struction, both electric and acet; 
Familiar with pipe line constructi 
fineries, pump stations, tanks an 
building. Speak and read Spanish f 
Would like position in the Latin A: 

A-487. Welding Metallurgist 
position. Age 27, single. Graduate b> 
Met. Eng. 1939. Graduate wor! 
Metallurgy. Has been successfully 
ployed in Metallurgical Researc! 
Development work since 1940. P: 
position testing and research wor! 
arc-welding electrodes. 


SUSTAINING COMPANIES 


Orr & Sembower, Inc., Reading, 
manufactures steel boilers, ge 
units for both high and low pressur I 
company was organized in 188) a! 
been continuously engaged in th: 
facture of high-pressure steel boiler 
that time. During the war, company 
manufactures boilers for use on 
and portable laundries for the Arm) 
Navy, and for a great many othe 
where steam is needed. 

Fruehauf Trailer Co. manufactures 
mercial truck-trailers of various typ: 
capacities. 

Fruehauf is today the world’s 
builder of truck-truilers, and its pro 
are at work in over 100 different indu 
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ADVERTISING 


Ask a welder what he wants in a glove and 
he’ll tell you he wants protection with plenty of 
working comfort. 
Take this pair of American Optical gloves. They're 
gun-cut—which means they have seamless palms 
and the finger seams are flat to guard against 
chafing and blistering. And they’re made of top 
quality chrome tanned cowhide that stays pliable. 
This can make the difference between an ordinary 
welding job and a good job. For pliable gloves 
give better control of both rod and torch. They 
help welders do faster, more uniform work. 


The seams on AO gloves are located away from the 
parts that get the most heat and wear. That's why 
AO gloves can take plenty of punishment, too. 


If you want to step up your welding production 
and who doesn’t these days—give AO gloves or 
mittens to welders. 

You'll find the Representative of your nearest AO 
Branch Office can help you choose the proper 
gloves and mittens from AO’s welding line. Why 
not call him sometime today? 


American| Optical 


SOUTHBRIDGE, MASSACHUSETTS 
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Fruehauf has nine plants—at Detroit, 
Mich. (main); Ft. Wayne, Ind.; Kansas 
City, Kan.; Los Angeles, Calif.; Cedar 
Rapids, Iowa; Springfield, Mo.; Omaha, 
Neb.; Birmingham, Ala.; Toronto, Can 
All have been busy on military trailers, 
although the Detroit plant is now devoted 
almost entirely to civilian production. 
Fruehauf operates 56 factory sales and 
service branches and is also represented by 


BOSTON 


Buckley, Daniel J., (B), Buckley Iron 
Wks., 21 Christopher St., Dorcester, 
Mass. 

Dempsey, John C., (B), 101 Rugby St., 
Providence, R. I. 

Martin, Gerry G., (C), 27 Brastow Ave., 
Somerville, Mass 

Pate, Lloyd W., (B), 12 Sheridan Ave., 
Medford 55, Mass 


CANADA 


Hennessy, Burns L., (B), 132 Stinson St., 
Hamilton, Ont., Canada. 

McFarlane, William G., (C), 65 Higgins 
Ave., Winnipeg, Canada. 

Meyers, Waldy, C.E.R.A., (B), V-887 
H.M.C.S. ‘Scotian,’ Halifax, N. S. 


CHICAGO 
Green, P. Arthur, (C), 118 W. Fifth St., 


Hinsdale, i'l 

Hammond, M. W., (C), 3108 W. 63rd St., 
Chicago, Ill. 

Jones, F. G., (B), Wall-Colmonoy Corp., 
1444 W. Lake St., Chicago 7, II. 

Killian, Chas., (C), C. E. Phillips & Co., 
332 So. Jefferson St., Chicago 6, III. 

McVey, David C., (8B), International 
Harvester Co., 180 N. Michigan Ave., 
Chicago, IIl. 


CINCINNATI 


Mattingly, Chas., (B), Box 183, Lockland, 
Cincinnati 15, Ohio. 


CLEVELAND 


Collier, Donald C., (B), Euclid Road 
Mach. Co., 1362 Chardon Rd., Cleve- 
land 17, Ohio. 

Jacobs, Jacob A., (C), 1914 W. 57th St., 
Cleveland 2, Ohio. 

King, J. Payne, (B), Lincoln Electric Co., 
12818 Coit Rd., Cleveland 1, Ohio. 

Stolitzka, Alexander F., (C), Frank J. 

Stolitzka & Son, 231 North Adams St., 

Akron 4, Ohio. 

Ulmer, W. L., (C), Superior Flux Co., 

913 Public Square Bldg., Cleveland, 

Ohio 


COLUMBUS 


Schlass, Jerome J., (C), 505 King Ave., 
Columbus, Ohio 


10 distributors. Fruchauf’s nation-wide 
service has been an important factor in 
helping to keep motor transport rolling 
under the handicap of restricted civilian 
production during the war 


SUSTAINING MEMBER 


Oregon Shipbuilding Corp., located 
on the Willamette River in Portland, Ore., 


September 1 to September 30, 1944 


CONNECTICUT 


Palmer, George, (B), General Aircraft 
Equipment, Inc., So. Norwalk, Conn. 


DETROIT 


Adams, Kenneth H., (B), 2559 Carson, 
Detroit 9, Mich. 

Bossert, Arthur G., (B), City Pattern 
Fdry. & Mach. Co., 1161 Harper Ave., 
Detroit 11, Mich. 

Coulton, Fred J., (B), City Pattern Fdry 
& Mach. Co., Detroit 11, Mich. 

Gibson, John G., (B), 24504 Colin Kelly, 
Centerline, Mich 

Kelley, H. A., (B), City Pattern Fdry. & 
Mach. Co., 1161 Harper Ave., Detroit 
11, Mich 

Kushner, Michael, (B), 5285 Chopin, 
Detroit, Mich 

Moore, Jerry, (B), Hotel Fort Shelby, 
Detroit 26, Mich. 

Partin, Bruce, (B), 4359 Wayburn, 
Detroit 15, Mich. 

Reid, Vaughn C., (B), City Pattern Fdry. 
& Mach. Co. 1161 Harper Ave., 
Detroit 11, Mich. 

Shoup, Harold, (B), 2053 Oakdale, De 
troit, Mich. 

Tubbs, Owen, (C), 132 Wallace St., 
Flint, Mich. 

Width, Robert B., (B), 1119 Batavia Ave., 
Royal Oak, Mich. 

Zimmerman, Richard E., (C), 7239 Ken 
tucky Ave., Dearborn, Mich. 


INDIANA 


Young, Sam, (C), Citizens Gas & Coke 
Utility, Prospect St. Plant, Indian- 
apolis 9, Ind. 


KANSAS CITY 


Austin, H. R. E., (B), National Cylinder 
Gas Co., 1614 State Ave., Kansas City, 
Mo. 

Brown, C. E., (B), 7541 McGee St., Kansas 
City, Mo. 

Kreigh, R. C., (B), J. F. Pritchard & Co., 
2200 Fidelity Bldg., Kansas City, Mo. 


LEHIGH VALLEY 


Chivinski, Joseph R., (B), Orr & Sem- 
bower, Inc., Reading, Pa. 

DeSimone, Ricardo D., (B), Orr & Sem- 
bower, Inc., Reading, Pa. 

Dunlap, John T., Jr., (B), Orr & Sem 
bower, Inc., Reading, Pa. 
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began production in May of 194] 
under contract with the United 
Maritime Commission and has, to 
produced 369 emergency ships fo: 
war. Of these, 330 were the EC: 
Liberty Cargo; 32, AP3 type \ 
Cargo, and 7 special type vessel 
tracts in the hands of the compan 
clude 23 more special type vessels a 
AP3 Victory Cargo ships 


List ot New Members 


Dunn, James, Jr., (B), Orr & Sembow 
Inc., Reading, Pa 

Ellis, Harry K., (C), 518 Washington A 
Phoenixville, Pa. 

Kunsman, Winfield G., (C), Orr & 
bower, Inc., Reading, Pa 

Lelgemann, William, (B), Orr & 
bower, Inc., Reading, Pa. 

Tuxhorn, D. B 
Inc., Reading, Pa 


LOS ANGELES 


Applegate, Robert R., (C), A. O 
Corp., 727 W. 7th St > Roosevelt | 
Rm. 452, Los Angeles, Calif 

Bennett, William F., (C), 509 N. Willia: 
Ave., Compton, Calif 

Burton, Finis E., (C), 6143 Mayflowe: 
Maywood, Calif 

Hoferer, Gerald C., (C 
Whittier, Calif 

King, Clarence, (C), 1630 E. 2nd St., Aj 
3, Long Beach 3, Calif 

Smith, Vernon J., (B), 1909 S. Dat 
Alhambra, Calif 


), 119 Shreve Rd 


MARYLAND 


Durham, Chas. E., (C), 757 W. Cross $ 
Jaltimore 30, Md. 


Hanson, Donald F., (C), 1621 Kingsway 


Rd., Baltimore 18, Md. 

Hickam, James, (C), 710 Pontiac Ay 
Baltimore 25, Md 

Lee, Francis M., (C), 2823 N. Caly 
St., Baltimore 18, Md 


MILWAUKEE 


Alexandroff, Paul, (C), 645 So. 2st! 
Milwaukee, Wis. 


MOBILE 


Andrew, H. O., (B), 105 Herndon Ay 
Mobile 16, Ala. 

Kilgore, Jos. E., Lieut. Comndr., (1 
Monroe St., Mobile, Ala 


NEW JERSEY 


Budzyko, John, (C), 214 Alwood R 
Clifton, N. J. 

Butler, L., (B), 55 Oliver St., New Brun 
wick, N. J. 

D’Amato, Raymond A., (B), 280 Randol; 
Ave., E. Rutherford, N. J 

Knight, Donald, (B), 26 Malvern !’ 
Verona, N. J. 

Laune, Miss M. E., (C), 713 Sixteen 
St., Union City, N. J. 


-» (B), Orr & Sembower 


3 
te 
f 
4 
= 
4% 
ty 
ver 
a 
Be 
Firs 
Stor 
onc 
inte 
pro 
ys 
° 
VA 
An 
9 
the 
for 
ac 
al: 
A 
se 
ce 
al 
| 
5 
P 
i 
19 
rit] 
4 


ke 


SISTANCE WELDING 


WITH 
STORED ENERGY 


First introduced in 1939 ... Sciuky electro-magnetic 
Stored Energy principle found immediate atcept- 
ance in the aircraft industry. Special Preheating 
current, together with the Dynatrol arcless current 
interruptor are employed . . . the most efficient 
process for welding light alloys. 


WITH 
VARIABLE PRESSURE 


An automatic pressure cycle essential for heavier 
gauges of aluminum . . . metal is precompressed, 
then pressure reduced during weld, followed by 
forging pressure after the passage of current... 
accounts for metallurgically sound welds. Cycle 
also used for forging on a.c. machines for steel. 


firat TO WELD 


SCALY STEEL 


An exclusive Sciaky process for the welding of 
scaly and rusty steels .. . produces welds equal in 
consistency, uniformity and structure to those usu- 
ally produced on clean pickled steels. Results in 
excellent tip life ... permits comparatively rapid 
welding times for heavy stock. 


firat WITH “3 PHASE- 


SINGLE PHASE” BALANCED 
POWER 


This revolutionary achievement in power efficiency 
vtilizes all three phases of the supply . . . results 
in perfectly balanced load ct near unity power 
factor, and decreased actual power demand. Re- 
duces power installation and operating costs .. . 
provides ideal welding current for heavy gauges 
of steel, 


1944 


Riststance WELDING . . . the fusion of metals by 
resistance to the passage of an electrical current 
... has come a long way since Professor Elihu 
Thompson patented the first spot welder in 1886. 
Since then design and performance have been 
steadily improved, and particularly in the past five 
years, developments have encouraged recognition 
of resistance welding as a major fabricating tool. 
Sciaky has made notable contributions to this 
development. Through constant research... 
refinements of weld quality, machine design and 
power efficiency have brought about wide acceptance 
of Sciaky welders. Consult us on your 


resistance welding problem. 


4915 West 67th Street, Chicago 38, Illinois 


Offices in Los Angeles, Detroit, Cleveland and Washington 


Representatives in Principal Cities 
In England: Sciaky Electric Welding Machines, Ltd., London 
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Peterkin, Roger, (B), Peterkin Welding 
Supply Co., 344 Liberty St., Newburgh, 

Urweider, Ernest, (C 
E. Paterson, N. J. 


, 92 Park View Ave., 


NEW YORK 


Farrell, William J., (C), 
craft Engrg. Co., Inc., 
Bethpage, L. I. 

Fisher, Victor, (C), c/o Wohlrabe, 899 
Hunts Point Ave., Bronx 59, N. Y 
Valek, Edward J., (C), 298 Ridgewood 

Ave., Brooklyn 8, N. Y. 


Grumman Air- 
Plant No. 2, 


NORTHERN NEW YORK 


Fitz, Hamlin, (C), American Loco. Co., 
Schenectady, N. Y. 

Todd, C. D., (C), American Loco. Co., 
Schenectady, N. Y. 


NORTHWEST 


Epberg, C. E., (C), 721—6th St., S. E., 
Minneapolis 14, Minn. 

Erbstoesser, Aug. R., (C), 213 So. 17th 
Ave. E., Duluth, Minn. 

Wineland, Carl, (C), 3815 Glendale Ter- 
race, Apt. 5, Minneapolis, Minn. 


OKLAHOMA CITY 


Atwood, Marvin C., (C), 1624 S. W. 27, 
Oklahoma City, Okla. 

Biggs, Geo. E., (C), Mideke Supply Co., 
100 E. Main St., Oklahoma City 2, 
Okla. 

Collier, Jewell, (C), 626 S. E. 36th, 
Oklahoma City, Okla. 

Gee, Clovis, (C), 3000 N. W. 
Oklahoma City 7, Okla. 

Gordon, Royce M., (C), 1926'/. N. Ellis, 
Oklahoma City, Okla 

Harmon, V. D., (C), Oklahoma Oxygen 
Co., 15 North Ellison, Box 1521, Okla- 
homa City 1, Okla. 

Johnson, O. F., (C), 
Oklahoma City, Okla. 

McDonald, Dallas, (C), 1005 S. W. 31, 
Oklahoma City, Okla. 

Oldham, F. L., (C), 2200 S. W. 
homa City, Okla. 

Preisker, T. H., (B), Welding Sales Co., 
422 S. Walker, Oklahoma City, Okla. 

Watson, W. W., (C), 2301 S. W. 26th, 
Oklahoma City, Okla. 

Williams, R. L., (C), Mideke Supply Co., 
100 East Main, Oklahoma City, Okla. 


24th St., 


834 S. W. 35th, 


31, Okla- 


PASCAGOULA 


Hudgens, Ruby Lee, Jr., (C), 1116 
Williams St., Pascagoula, Miss. 

Rice, D. K., (C), 1404 E. Cleveland St., 
Pascagoula, Miss. 

Ward, J. M., (C), 1105 Market St., 
Pascagoula, Miss. 


PEARL HARBOR 


Bostrom, Edwin, (C), Barracks 1, Navy 
128, c/o F. P. O., San Francisco, Calif. 

Larkin, William K., (C), U. S. Navy 
Contonment, C10-513—16th St., Hono- 
lulu 62, T. H. 


PEORIA 


Bailey, Chas., (C), 723 W. Armstrong St., 
Peoria 5, 

Becker, Leonard A., 
Peoria 4, Ill. 

Blue, Calvin G., 


(C), 417 E. Virginia, 


(C), 709 Thrush, Peoria, 


Ill. 
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Darling, Hugh, 
Peoria, 

Dawson, Chester L., (C), Elmwood, Ill. 

Day, William L., (C), Box 83, Groveland, 
Ill. 

Dunford, G. S., Lieut., (B), 
Rochester, Ill. 

Hartseil, Clarence, (C), R. R. 3, Peoria, 
Ill. 

Humphrey, F. E., 
Peoria Hgts., Tl. 

McEndollar, Willard, (C), 
Peoria, Ill. 

Nighswanger, Reginald, (C), 601- 
Peoria, IIl. 

Shotton, Robert C., (C), 510 Oregon St., 
Apt. 105, Peoria, Ill. 

Stuart, Kenneth N., (C), 230 Dechman, 
Peoria, Lil. 

Suman, Joseph S., 
Peoria 6, Ill. 

Tjaden, Henry R., (C), 1004 Griswold St., 
Peoria 6, Ill. 

Warner, Ronert A., 
Creve Coeur, 

Work, Ivan S., (C), Box 51, El Paso, Ill. 


C), 404!/. Maple St., 


Main St., 


(C), 203 Illinois St., 
1200 Fairoaks, 


4th St., 


(C), 408 Kane St., 


(C), 117 Richard Ct., 


PHILADELPHIA 


Apter, Robert F., (C), Welding Service & 
Equip. Co., Philadelphia 21, Pa. 

Barteld, John F., (C), 34 Duncan Ave., 
Westville, N. J. 

Beebe, Erle J., (C), 2517 Pine St., Wil- 
mington, Del. 

Bozzi, Nicholas, (C), 
Philadelphia, Pa. 

Bradley, Thomas W., (C), Dravo Corp., 
P. O. Box 589, Bidg. 1, Wilmington, 
Del. 

Crim, Caspar A., (B), 1434 E. Hunting 
Park Ave., Philadelphia 24, Pa. 

Del Prato, Anthony, (B), 5332 Kershaw 
St., Philadelphia 31, Pa. 

Harlow, James W., (C), 3120 N. 15th 
St., Philadelphia 32, I 

Hubach, Kenneth G., (B), Standard Elec- 
trode & Mfg. Corp., 40 East Wister St. 
Philadelphia 44, Pa. 

Jones, L. M., (C), 6 York Rd., 
Wilmington, Del 

Kinsey, Clifford P., (C), 812 Derwyn Rd., 
Drexel Hill, Pa. 

Layton, John B., (C), P. O. Box 589, 
Wilmington 99, Del. 

Light, John K., (C), Arcos Corp., 401 N. 
Broad St., Philadelphia, Pa. 

List, Walter G., (C), Arcos Corp., 401 N. 
Broad St., Philadelphia, Pa. 

Menalis, T., (C), 6219 Reedland St., 
Philadelphia, Pa. 

Spofford, William P., (C), 
Wilmington 99, Del. 


502 So. 42nd St., 


Deerhurst, 


Dravo Corp., 


PITTSBURGH 
Bongartz, G., (5), R. D. 2, Sharpsburg, 


a. 
Bradburn, Leslie C., (C), 
Bridgeville, Pa 
Chesney, William, (B), 635—2nd St., 


Verona, Pa. 
Croco, Charles P., (B), 6909 Meade St., 
S., (B), 


Pittsburgh, Pa. 

Dugan, W 
Pittsburgh, Pa. 

Evans, W., (C), Dravo Corp., Neville Is., 
Pittsburgh 25, Pa. 


1052 Sarah St., 


225 Meridan St., 


Green, G. L., (C), Dravo Corp., Neville 
Is., Pittsburgh 25, Pa. 
Gulling, ‘Paul, (C), Dravo Corp., Neville 


oe Pittsburgh 25, Pa. 

Henisch, Valentine, (B), 557 Church St., 
Verona, Pa. 

Heuschkel, Julius, (B), Westinghouse 
Elec. & Mfg. Co., Research Lab., East 
Pittsburgh, Pa. 
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Hilberg, Felix W., (C), 1514 Syivay 7.. 
race, Pittsburgh 21, Pa. ; 

Hopkins, J. M., (B), Scaife Co, Oa) 
Allegheny Co., Pa. 

Newton, D. B., (C), Dravo Corp 
Is., Pittsburgh 25, Pa. 

Nicholas, P. C., (B), Scaife Co., Oa 
Allegheny Co., Pa 

Scott, Charles P., (C), Drav 
Neville Is., Pittsburgh 25, Pa 

Simon, P., (C), Dravo Corp., Neville 1. 
Pittsburgh 25, Pa. a 

Sprano, M., (B), 430 Freeport Rd., Blay Cc 
nox, Pa. 

Turnbull, Edmund Bus Dravo ( 
Neville Is., ‘25, Pa 


PORTLAND, ME. 


Adams, Clarence, (C), Route 1, ¢ 
land Center, Me. 

Brule, Roger A., (C), 46 Wilton Lan 
Cape Elizabeth, Me. 

Burnham, Maurice L., (C), 2! Elea 
St., Portland 5, Me. 

Dorler, John F., (C), 296 Woodford 
Portland, 

Crosby, Bert, 
Me 


Dudzik, John J., ( 
Auburn, Me. 

~— Franklin C., (C), 175 Me 

Westbrook, Me. 

Gratfam, Edgar B., (C), Hollis C 
Me. 

Hatt, Maxwell D., (C), Box 37 
port, Me. 

Hatte, Dunbar N., (C), 4 Mecha 
Freeport, Me. 

Hersey, Walter H., (C), 28 Wainw 
Circle W., So. Portland, M« 

Jenkins, Clarence A., (C), Box 28: 
Orchard, Me. 

Kimball, Henry A., (C), Box 55, R. | 
1, Cape Elizabeth, Me 

Martin, Joseph E., (C), 140 Faln 
St., Portland 4, Me. 

McLain, Albert, (C), 84 North St., P 
land, Me. 

Miniutti, Edward L., (C), 
St., So. Portland, Me 

St. Ours, Omer, (C), 33 Stone St., Bi 
ford, Me. 

Staires, Richard V., (C), 67 Brackett ‘ 
Portland, Me. 

Verrill, Howard A., (C), Box 20, Dry 
Mills, Gray, Me. 


Towls St., Bar Mil 


30 Cleay 
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PORTLAND, ORE. 


Hamm, Eugene, (B), 512 N. E. Halsey 
Portland, Ore. 

Hann, E. L., (A), 4411 N. E. Royal Ct 
Portland, Ore. 

Hallett, John, (A), 
Vancouver, Wash. 

Hoffman, Russell A., (A), Oregon Shi 
bldg. Corp., St. Johns Station, Port 
land, Ore. 

Hudspeth, Dan, (C), 246 N. E. Lombard 
St., Portland, Ore. 


Kaiser 


ROCHESTER 


Ashton, John J., (C), 144 E. Commercial! 
E. Rochester, N. Y. 

Brodman, Adam J., (C), 265 Cedarwood 
Terrace, Rochester 9, N. Y. 

Cerullo, John M., (C), 62 Estall Rd, 
Rochester 12, N. Y. 

Gorall, Edward (C), 159 Curlew S' 
Rochester 13, N. Y. 

Laurer, Carl J., (C), 515 Chili Av 
Rochester, N. Y. 

Oehlbeck, William J., (C), 912 Portland 
Ave., Rochester 5, N. Y. 
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McKAY GIVES YOU 
THE RESEARCHED LINE 


The McKay slogan, “every elec- 
trode a leader,” is based on the 
determination to make every 
grade as good as painstaking 
research, careful manufacturing 
and unusually thorough step-by- 
step testing can make it. In ad- 
dition to our own laboratories, 
an active fellowship in Mellon 
Institute fully qualifies McKay 
Electrodes to be called the 
Researched Line. 


THE 


WELDING ELECTRODES . 


You will find in the standard line of McKAY Electrodes an 
exceptionally wide range of mild steel, alloy steel and stainless steel 
rods of analyses suited to almost every welding need. From a 
range of 40-odd mild, alloy and stainless grades, you can normally 
select an electrode which will exactly fit your requirements. 

Occasionally, however, the need for a special electrode for a 
specific purpose will arise. In such cases, the facilities of our 
plant laboratory, working in collaboration with our Mellon 
Institute research department, will be placed at your service to 
develop the proper type of electrode for your particular job. 

If available standard selections are not adequate, don’t hesitate 
to ask for this special McKay service. Send full technical facts for 
our recommendations. 


GENERAL SALES OFFICES: YORK, PA. 


ADVERTISING 


COMPANY ‘ 
COMMERCIAL CHAINS .. . TERE CHAINS 
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ST. LOUIS 

Hubler, John W., (B), Washington Uni 
versity, Box 130, Skinker & Lindell, 
St. Louis 5, Mo 

SAN FRANCISCO 

Pilch, Albert, (C), 281 Missouri St., San 
Fram isco, Calif 

Siegrist, August, (C), General Delivery, 
Tiburon, Calif. 

SYRACUSE 

Healy, Timothy M., (C), Box 1038, 
Syracuse, N. Y. 

TIDEWATER 


Thrasher, R. W., (B), 
Ave., Norfolk, Va. 


6144 Powhatan 


TOLEDO 

Hees, Richard H., (B), Route 1, Port 
Clinton, Ohio. 

TULSA 


Beil, W. E., (C), 
Okla 


2236 So. Marion, Tulsa, 


WESTERN MICHIGAN 


Minnis, Lance H., (8), Box 632, Lansing 
3, Mich 


WESTERN NEW YORK 


Abrams, George C., (C), 29 Royal Ave., 
Buffalo, N. Y. 

Kaluzny, John C., (C), 242 Woltz Ave., 
Buffalo li, N. Y. 


WICHITA 


Breeze, Garland E., (C), 
Wichita 6, Kan. 

Clark, Don M., (B), 1504 Matlock Dr., 
Wichita 6, Kan 


602 N. Bluff, 


YORK-CENTRAL PENNA. 


Estep, Garland L., (C), 215 Green St, 

York, Pa 

Kreeger, William A., (C), 215 Roosevelt 
Ave., York, Pa 


CHICAGO 


Griffith, Mansfield, (from C to B), 11131 
Parnell Ave., Chicago 28, IIl. 

Nichols, Wm. W., (from C to B), 2727 
Ross Ave., Highland, Ind. 


CLEVELAND 
Jarms, J. J., (from D to C), 15818 Chad- 
bourne Rd., Shaker Heights 20, Ohio 


Pfabe, Leonard C., (from D to C), P. O. 
Box 318, Fairview Ave., Atwater, Ohio. 
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YOUNGSTOWN 


Nelson, Harry A., (B), 505 Lincoln Ave., 
Niles, Ohio. 


NOT IN SECTIONS 


Altman, Cecil T., (C), 4307 Roland, 
Tampa 6, Fla. 

Aschinger, R. R., (C), Lincoln Elec. Co., 
1319 Overton Pk., Memphis, Tenn 
Barta, Joe W., (C), R. F. D. Box 47, Plant 

City, Fla. 

Bennett, Wm. L., (C), 5109 
Tampa 3, Fla. 

Bondi, Manuel C., (C), 4007 Munro St., 
Tampa 5, Fla. 

Butler, James B., C.M.(AA)T., (B), 
Navy 147, Box C, c/o F. P. O., New 
York, N. Y. 

Chester, Elbert N., (B), E. N. Chester 
General Welding, Myers St., Rouse- 
ville, Pa. 

Cloud, William H., (C), 1502 E. K Noll- 
wood St., Tampa 4, Fla. 

Dady, Ernest O., (C), 3515 Nebraska Ave., 
Tampa 3, Fla. 

Davis, Henry L., (C), R. F. 
Lacoochee, Fla. 

Evans, William, (C), 349 Whitton Dene, 
Isleworth, Mdx., England. 

Freeman, Sam G., (C), 201 W. Powhattan 
Ave., Tampa 4, Fla 

Furman, George C., (C), 2905 Coachman 
Ave., Tampa 6, Fla 

Galberaith, James R., (C), 310 W. Lam- 
bright, Tampa 4, Fla. 

Garrison, Clifford B., (C), 217 Maple Ave., 
Tampa 5, Fla. 

Garrison, Marvin, (C), 306 W. Chelsea, 
Tampa 3, Fla 

Garrison, Thomas D., (C), 702 E. Knoll- 
wood Ave., Tampa 4, Fla 

Grantham, W. S., (C), R. F 
2177, Tampa 7, Fla. 

Hardee, Woodrow W., (C), 
St., Tampa 5, Fla. 

Hart, Walter D., (C), 923 
St. Petersburg 7, Fla. 

Harwood, William E., (C), 4700 
N., St. Petersburg 6, Fla 

Hepinstall, Leslie E., (C), 511'/, E 
Hillsborough Ave., Tampa 4, Fla 

Hiler, W. S., (B), W. S. Hiler & Co., 
2123 Texas St., El Paso, Tex. 

Jardine, Alexander, (B), Jessop & Co 
Ltd., 93 Clive St., Calcutta, India 


12th St., 


D. Box 191, 


D. 4, Box 
4904—19th 
20th Ave. S., 


21 St. 


During Month of September 


COLUMBUS 


Waldvogel, Robert K., (from D to C), 135 
Lafayette Ave., Urbana, Ohio. 


DETROIT 


Brown, E. B., (from C to B), 174 So. Clark 
St., Detroit 9, Mich. 

Hutton, Lyle P., (from C to B), Welding 
Sales & Engr. Co., 8750 Grinnell, 
Detroit 13, Mich. 

Last, Albert J., (from C to B), Welding 
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“Macon, Walter T., Jr., (C), 10) 


Jordan, Nelson, (C), 5111 Nebraska Ay. 

Tampa 3, Fla. ‘ 
Kennedy, Raymond E., (C), 2507 igs 

Tampa 6, Fla. on 
Landruni, James W., (C), 831) loridg 

Ave., Tampa 4, Fla. 


shaw St., Tampa 4, Fla. 

McKenzie, Audley H., (C), 14: 
Ave. N., St. Petersburg 6, Fla 

McNair, Claudius N., (C), R. F 
705, Tampa 5, Fla 

McWilliams, Carl, (C), 106 W. Jean s 
Tampa 3, Fla. 

Moffitt Benjamin B., Jr., (C), 
Plaza Hotel, Davis Is., Tampa | 

Moore, Clifford E., (C), 3006 Cara 
Tampa 3, Fla. 

Nichols, Guy F., (C), 1304 S. Moody Ay 
Tampa 6, Fla 

Norman, Leslie H., (C), R. F. D., Vairi 
Fla. 

Overstreet, Abraham A., (C), 518 | 
Frierson, Apt. 2, Tampa 3, Fla 

Padgett, James E., (C), 410 W. Viole: S 
Tampa 3, Fla. 

Pass, Russell J., (C), Rt. 2, | 
Tampa 5, Fla. 

Penick, Harold W., C.M., (B), SS 
Prairie, U.S.N., F. P. O., Sa ra 
cisco, Calif, 

Pittman, M. M., (C), 1016 E. Ha 
Ave., Tampa 4, Fla. 

Pollard, T. H., (C), 307 E. Cay 
Tampa 3, Fla. 

Rentz, Franklin T., (C), 412 Hi 
Ave., Tampa 1, Fla 

Roberts, Robert P., (B), 3727 Orla 
Circle, Jacksonville 7, Fla. 

Scarffe, Raymond F., (B), Pie 
Hythe, Near Southampton, Eng! 

Stockey, D. G., (C), Rt. 1, Bo 
Tampa, Fla 

Summerlin, Wm. L., (C), 3603 R 
St., Tampa 6, Fla. 

Teston, Andrew C., (C), 7204 Navin Si 
Tampa 4, Fla. 

Tharp, J. W., (C), 1027 Emma St., Tar 
5, Fla. 

Turner, Alton, 
Tampa, Fla. : 

Valleroy, Prville A., (C), 3705 Arlingt 
St., Tampa 4, Fla 

Webb, William H., (C), USS 

Hawk, c/o F. P. O., San Francisco, Ca 

Whalen, Richard D., (C), 2510 Cara 
Tampa 3, Fla 

Wortham, Robert F., (C), 805 E. 0 


Ave., Tampa 3, Fla 


(C), 1211 Crensl 


Members Reclassitied 


Sales & Engrg. Co., 8750 Gri 
Detroit 13, Mich. 

Reid, Vaughan, (from C to B), City |! 
tern Wks., 1165 Harper Ave., Det 
11, Mich. 

Wanamaker, E. George, (from C t 
16609 St. Marys, Detroit 27, Mic! 


KANSAS CITY 


Calder, Bruce, (from D to C), 1419 By 
Topeka, Kans. 
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“EComplete fusion of stud to metal | 

: in less than 1/2 second! 

| 


Nelson Electric Arc 
Stud Welding... 


Now used by more than 460 industrial plants and shipyards, the 
Nelson Stud Welder is saving up to 75‘% of the time and material 
required when securing studs or bolts by slower methods. 

The variety of Nelson Studs will fit every industrial require- 
ment. The studs are automatically end-welded by the Nelson Stud 
Welder. No previous experience is necessary to operate it, for the 
timing cycle of the welding is completely controlled and consistent 
results are obtained. The welds produced are stronger than the 
stud itself! 


Write for complete details and catalog to: 


NELSON SPECIALTY 
WELDING EQUIPMENT CORPORATION 


Dept. J, 440 Peralta Avenue 
San Leandro, California 


The Model ''H”’ 
Nelson Stud Welder Eastern Representative: Camden Stud Welding Corp. 


De pt. 22, 1416 South Sixth St., Camden, N. J. 


TYPICAL 
STUD APPLICATIONS 


Metal Lath—sStuds are welded and 
insulation impaled or sprayed over 
them. Slotted washers secure the 
insulation. The metal lath is laid 
and secured by bending over the 
stud head. It lies flat and is easily 
covered with plaster. 


Inspection covers of all types can be 


secured with Nelson St No 
drilling holes through casings, or 
hand welding studs. Studs are au- 
tomatically welded in less than YY 
second. No leaking or loosening 


Wiring, conduit, and pipe are quickly 
secured. Here illustrated are a few 
methods: 1. Securing conduit. 2 
Securing pipe (single and 
runs). 3. Securing wiring of all 
kinds over soft insulation material 


multiple 
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MILWAUKEE 
McClay, Ervin, (from D to C), 1114 
16th Ave., So. Milwaukee, Wis. 
NEW JERSEY 
Spicer, K. M., (from C to B), Inter- 


national Nickel Co., 67 Wall St., New 
York, N. Y. 


NEW YORK 

Higgins, Theodore R., (from C to B), 
American Inst. of Steel Constr., 101 
Park Ave., New York 17, N. Y. 


NORTHWEST 


LeJeune, L. L., (from C to B), 3932 Xenia 
Ave., Robbinsdale 12, Minn. 


BOSTON 


Although the regular meeting night of 
this Section is the second Monday of the 
month, it was necessary to open the season 
with a meeting on the third Monday, 
October 16th. At this dinner meeting 
Philip Drinker, Professor of Industrial 
Hygiene, Harvard University School of 
Public Health, and Chief Health Consult- 
ant to the U. S. Maritime Commission, 
spoke on ‘‘Health Problems in Welding.’’ 
Dr. Drinker described the toxic products 
from welding and their control and sig- 
nificance in building ships. He also 
showed his sound film ‘‘Welders—To Your 
Health.” 

The Bureau of Aeronautics, U. S. Navy 
Department’s sound film ‘‘Aircraft Weld- 
ing’’ was also shown. 


CHATTANOOGA 


The Chattanooga Section held its first 
meeting of the fall season on Friday 
evening, October 6th, in the Auditorium 
of the Electric Power Board Building. 
A good attendance turned out to welcome 
George F. Wolfe, Welding Consultant 
of the Dravo Corp. of Wilmington, Del., 
who talked on ‘‘Production Line Welding 
in Ship Construction.”” Mr. Wolfe's talk 
was illustrated by slides and a lively ques- 
tion and answer period followed. 

One of General Electric Co.’s films on 
a.-c. welding was shown and a rising vote 
of thanks was extended the Program 
Chairman, Pembroke Leach, for the splen- 
did way in which he lined up speakers 
and entertainment for meetings to be held 
during the fall and winter season. It is 
anticipated that the Chattanooga Section 
will have its most successful year in its 
history as the result of the interest being 
shown in the Society and its accomplish- 
ments 


Peterson, Harold J., (from D to C), 3528 
36th Ave. So., Minneapolis 6, Minn. 


PORTLAND, ORE. 


King, Ivan C., (from C to B), 4737 N. E, 
29th, Portland 11, Ore. 


ROCHESTER 


Parker, Jack, (from D to C), 558 Flint St 
Rochester 11, N. Y. 


SOUTH TEXAS 
Elliott, R. J., (from C to B), 5240 Jefferson, 


Houston 3, Tex. 


CHICAGO 


If the September meeting of the Chicago 
Section A.W.S. is any indication as to the 
attendance and interest in welding in the 
Chicago area the Chicago Section will un- 
doubtedly have its largest year during the 
1944—45 season. 

This meeting was started with a dinner 
held at Hyler’s Restaurant which was 
attended by some 60 members and guests. 

The speaker of the evening was Frank 
E. Thompson, Jr., Thompson Engineering 
Co., Grand Rapids. He spoke on the 
subject ‘‘Repair Welding of Naval Craft 
at Pearl Harbor on and After Dec. 7, 
1943.”" Mr. Thompson presented an in- 
teresting and enlightening story, giving his 
audience background history of the Hawai- 
ian Islands, telling somewhat of the events 
that led to the Jap attack on Pearl Har- 
bor, and then discussed in considerable 
detail the part that welding and cutting 
played in the reclamation of the Naval 
fleet so seriously damaged by the enemy. 
Mr. Thompson's presentation was fol- 
lowed by a lively discussion period. 

This meeting was one of the largest ever 
held by the Chicago Section with more 


than 360 guests and members in at- 
tendance. 
CONNECTICUT 


At the present time there is a movement 
afoot to have the Connecticut Section 
divided into two sections; one to be known 
as the Hartford Section;and the other the 
Bridgeport Section. 

The purpose of this division is to make 
it easier for the members to attend meet- 
ings. With the present arrangement, dis- 
tances between Hartford, New Haven, 
Bridgeport and Waterbury make it de- 
cidedly difficult for members in the south- 
ern section of Connecticut to attend meet- 
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SECTION ACTIVITIES 


TULSA 


Swan, Felix D., (from D to ¢ f 
Walnut St., Muskogee, Okla 


WASHINGTON, D. c 


Boyd, Henry L., (from C to B), 
Ave., Hilton Village, Va 

Darby, James L., (from D to ©) 2 
Clinton St., N. E., Washingt 7 


NOT IN SECTIONS 


Gatchell, George D., (from C to p 
E. Creighton Ave., Fort Wayn 
Henry, Dallas T., (from D to ( 
Montgomery Ave., Ashland, K\ 


ings in Hartford and vice versa. It 
the belief of those in favor of this : 
ment that it will enable the Amer 
WELDING Society to better ser) 
people. 

Considerable interest in this mov 
has been indicated in the Hartfor 
trict and it is expected that ther 
soon be a strong group in that territ 

At present, most of the officer 
Connecticut 
the southern part of the state a 
expected that they will continu 
the work of the Socrerty in this dist 


Section seem to « 


KANSAS CITY, MO. 


James F. Lincoln, President 
Lincoln Electric Co., addressed 
tember 12th meeting of the Kan 
Section, to which members of loca! 
tions of technical 
businessmen’s organizations were | 


societies and 


The meeting was very interestin; 
many questions asked Mr. Lincol: 
that the audience appreciated th 
tunity of hearing this outstanding 
This was one of the largest meetin; 
by the Section. 

Mr. Goldby, of the Chicago Bricg 
and Iron Co., spoke on ‘Desig! 
Welding” at the October 24th m« 

The November meeting will 
on the 21st, with T. B. Jefferson, | 
The Welding Engineer, as speake: 
subject will be ‘‘Welding in the P 
World.”’ The meeting will be held : 
Pine Room at the Union Station. Du 
will be served at 6:30 P.M. 


LEHIGH VALLEY 


The first meeting of the 1944-4: 
of the Lehigh Valley Section was |! 
October 2nd at the Hotel Beth 
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Faster... because with Unamatic the same 
number of welders can turn out 2 to 3 times 
as much work as when manually operated 
equipment is used. 


Better... because Unamatic provides these 
performance advantages: mechanical] control 
after operating procedure has been estab- 
lished, thus eliminating human variables... 
a continuous uninterrupted pass of uniformly 
high quality... exact repetitive duplication. 


Lower cost... because of greatly increased 
production with the same number of welders 
and a 15 to 25% savings in materials used 
through elimination of stub end losses. (Una- 
matic wire and tape are in coil form.) 


Write or wire today for complete information. 
Find out how your plant can benefit from 


= “ these 3 important advantages of Unamatic 
4 ARC WE LD] N & 2 Welding. No obligation, of course. 


CONTROLLED. CONTINUOUS 
QUALITY 7 PRODUCTION 


UNA WELDING INC.* 1615 COLLAMER AVE.* CLEVELAND 10, OHIO 


ADVERTISING 
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Bethlehem, Pa. C. E 
lurgist, Naval Research Laboratory at 
the Anacostia Station, Washington, D. 
C., presented a lantern-slide illustrated 
talk on “‘The Magic of Welding.”’ The 
talk was begun and concluded with feats 
of magic 

Mr. Jackson presented data on labo- 
ratory tests which aid in the explanation of 
structural failures. For example, data on 
the effect of temperature and aging on 
ductility aid in the explanation of some 
of the welded ship failures. Mr. Jack- 
son predicted that future welded structure 
will use revised designs particularly in the 
application of composite structure, better 
base materials and greatly improved elec- 
trodes. 

Chairman Kenworthy directed atten- 
tion to the interesting schedule of subjects 
and speakers which will be presented in the 
1944—45 season. The members were urged 
to voice their choice of subjects for the 
programming of the Panel Discussion 
Meeting which is scheduled in February. 
Special questionnaires will be mailed to 
each member with their November bulletin. 


Jackson, Metal- 


LOS ANGELES 


The first regular monthly meeting for 
1944—45 of the Los Angeles Section was 
held on Thursday evening, September 21st, 
at Scully’s Cafe. The first subject pre- 
sented was ‘‘Spot Welding Aluminized 
Steel’” by Harry Brown, Instructor in 
Aeronautical Engineering, University of 
Texas, also with Hughes Aircraft Co.; 
the second subject was ‘‘Helium Shielded 
Welding of Stainless Exhaust Collectors” 
by Francis Stevenson of Lockheed Air- 
craft Co. 

The speaker for the October meeting 
W. J. Poehlman, Chief Spectro 
grapher from the A. O. Smith Corp 
of Milwaukee. Mr. Poehlman spoke on 
‘Spectrography Applied to Welding.” 


was 


LOUISVILLE 


The text, Steel. Campbell— Welding 
Metallurgy, published by the AMERICAN 
WELDING SOCIETY, was used at the Uni- 
versity of Louisville in a lecture and dem- 
onstration laboratory course’ entitled 
‘Physical Metallurgy for Shipbuilding 
Industry.”’ This course was designed at 
the request of the Jeffersonville Boat & 
Machine Co., by Thomas Hoeppner, Per- 
sonnel Training, for their employees and 
those of their Subcontractors. The pre- 
requisites of high-school graduation or 
equivalent and recommendation by em- 
ployers were necessary. Emphasis was 
given to the metallurgy of welding. 

The teachers were Dr. R. C. Ernst, head 
of the Chemical Engineering Dept., and 
Dr. C. C. Williams, Associate Professor 
of Chemical Engineering. The students 
were Theodore Lewis, Lyman L. Hall, 
Frank E. Carroll, Robert L. Meredith, 
Ray F. Brummet, George McMonigle, 
Shelby T. Dewess, Ellis Meador, Ernest 
E. Cozad, C. E. Smith, J. W. Hardy, W. 
J. Winter, R. W. Evans, H. R. Craynon, 
W. C. Sowle, J. T. Brendel, W. B. Floyd, 
all of the above employees of the Jef- 
fersonville Boat & Machine Co., also 
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Arnold T. Van Etten employee of the 
Griffen Co., W. M. Hoefelman of Kilroy 
& Co., Inc., and Nelson Rath, Navy In- 
spector attached to the Jeffersonville Boat 
& Machine Co. 

The Louisville Section’s Annual Dinner 
Meeting was held on Tuesday, Sept. 26, 
1944, with G. N. Sieger, President, 
S.M.S. Corp., Detroit, Mich., as guest 
speaker with his subject ‘‘The Story of 
Resistance Welding’? and movie, ‘‘Air- 
craft Production Processes; Welding.” 
Mr. Sieger capably and enthusiastically 
delivered his message which was received 
by an attentive and appreciative audience 
of some two hundred members and friends. 
Dan Whipping, pinch-hitting, as Master 
of Ceremonies for R. E. Fritsch, whipped 
things up and came through admirably in 
the ‘“‘pinch”’ in introducing Don Hill of 
“In the Sports Arena Fame’’ who re- 
enacted one of his radio announcing broad- 
casts to the enjoyment of the guests. 

The Master of Ceremonies announced 
the new officers who had recently been 
elected through the medium of the ballot. 
The new officers took their ‘‘bow’’ ap- 
propriately with much acclaim. They 
were Chairman, Theodore H. Lewis, Jef- 
fersonville Boat & Machine Co.; Vice- 
Chairman, E. H. Dilley, Tube Turns, Inc.; 
Treasurer, William Dettmar, American Air 
Filter Co.; Secretary, H. L. Hochstrasser. 
The Board of Directors were as follows: 
J. C. Ray, Louisville Bridge & Iron Co.; 
E. F. Schultz, L. & N. R.R. Co.; G. W. 
Plinke, Henry Vogt Machine Co.; E. L. 
White, Ky. Mfg. Co.; Murray Davis, 
Jeffersonville Boat & Machine Co.; J. C. 
Pluckebaum, Louisville Electric Mfg. Co 

Among the guests were Dr. C. C. 
Williams, Associate Professor of Chemical 
Engineering, University of Louisville and 


R. F. Brandt, Vice-President, Jefferson- 
ville Boat & Machine Co., who made a 
few congratulatory remarks. Lieut. E. 


A. Taylor, a U. S. Navy Representative, 
stationed at the Jeffersonville Boat & 
Machine Co., also made a few remarks. 
Some 25 firms, practically all engaged in 
war industry, were represented. 

Our guest speaker, G. N. Sieger, was 
presented with a ‘‘Certificate of Apprecia- 
tion’’ which read in part as follows: ‘‘For 
the Comprehensive Interpretation of the 
Subject Matter. For Giving so Gener- 
ously of your Talent. For Welding To- 
gether the Human Element Involved, 
therefore Creating Better Understanding 
and Cooperation.’” The presentation was 
made by Chairman Theodore H. Lewis. 


MARYLAND 


The 1944-45 season of the Maryland 
Section opened with a well-attended meet- 
ing on August 18th. More than twice the 
usual number attended dinner and this 
group was swelled to a fine audience for the 
technical meeting 

G. O. Hoglund, Welding Engineer, 
Aluminum Co. of America, presented the 
paper, ‘‘The Welding of Aluminum,” with 
ample illustration in the form of movies 
and slides. Mr. Hoglund’s paper proved 
of interest, evidenced by the many and 
varied questions put to him in the question 
period. 

The October meeting was eliminated in 
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deference to the annual meeting in 
land. 

The next regular meeting of th 
Jersey Section was held on Ty 
October 24th. The speaker for +), 
evening was C. W. Steward of ( - 
Wright Corp., who discussed ‘““\ 


Developments in the Aircraft Industry 


MILWAUKEE 


New officers of the Milwaukee < , North 
are as follows: Chairman, Carl Malm Al 
berg, Allis-Chalmers Mfg. Repor! 
Chairman, G. F. Meyer, Machinery & Corps, 
Welder Corp.; Secretary-1 reasurer, ( 
ney Hart, Heil Co.; Directors, Eimer of a 
Brandt, Robert Bennewitz and Davis 
Lynch; Chairman Membership Com engu 
mittee, R. Walbridge, Lakeside Bridge & 
Steel Co. miner 

Dinner meeting was held on September 
22nd at the Ambassador Hotel. An after 
dinner talk was given by Dr. Samuel G 
Higgings on “India.” 

W. S. Loose of the Metallurgical Depart the Ma 
ment, Dow Chemical Co., presented the rial | 
Welding Address on ‘‘Welding of Mag 
nesium Alloys.’ 


slide 
Electr! 


sound 
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NEW JERSEY 
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held « 


The first meeting of the 1944—45 sea 
held on September 19th at the | 
House in Newark, N. J., was very Andit 
attended and the Dinner immediately tenda 
preceding the General Meeting drew hund: 
larger crowd than any in the history of t Mr 
New Jersey Section. W. J. Conley the 1 
Welding Consultant for Lincoln Ek 
Co. and the speaker of the evening, gay the 1 
practical, illustrated lecture on designing 
for economical and efficient distributio main 
metal in welded machinery and structur vs. P 
The address was very well received a Th 
evinced by the discussion following it ings 
As usual, the Information Please S 
a period for the asking and answering 
general welding questions, was held for 
one-half hour prior to the regular mecting iy 

The officers, duly elected last May, Je 
have taken office for the current year, a: CI 
Chairman, G. W. Nigh; Vice-Chairmer 
K. W. Horsman; Secretary-Treasurer, | pt 
G. Flocke; Program Committee Chairman 
R. T. Pursell; Membership Comm 
Chairman, A. C. Axtell; Advisory Cor 
mittee Chairman, F.C. Fyke. 


low1 


NEW YORK B 


The regular monthly technical mectin¢s 
of the New York Section was held 
Tuesday, October 10th, at the Enginecr 
ing Societies’ Building. Subject for 
evening was stainless steel, with 
Tangel, Grumman Aircraft Engineer! 
Corp., Bethpage, L. I., as Techni 
Chairman. 

John K. Fetcher, Plant Engin 
Edward G. Budd Manufacturing ‘ 
Philadelphia, Pa., spoke on the sub) 
“The Welding of Stainless Steel St: 
tures.’”’ Mr. Fetcher covered recent PA 
velopments in the field of stainless st 
welding. His talk was well illustratec 
numerous lantern slides. 
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eeting began with the regular 

question and answer period 
d by H. O. Klinke, Air Reduc- 
s Co., Jersey City, N. J. 


NORTHWEST 


Frank E. Thompson, Jr., of the Thomp- 
on Eugineering Co., Grand Rapids, 
Mich., spoke on ‘‘Salvage Operations at 


Pearl! Harbor on and After Dec. 7, 1941,” 
t the September 21st meeting of the 
Northwest Section. 

A motion picture entitled ‘‘Air Forces 

Report,’ produced by the Army Air 
Corps, was also shown. 
The October 12th meeting consisetd 
of a double-feature program. Feature 
No was John Mikulak, Mechanical 
Engineer of Electric Machinery Mfg. Co., 
who discussed ‘‘Design of Welded Ma- 
hinery,”’ which was illustrated by lantern 
slides. Feature No. 2 was a General 
Electric motion picture in full color and 
sound “The Story of A.-C. Welding.” 

It is planned to hold all meetings in 
the Men’s Lounge of the Coffman Memo- 
rial Union, University of Michigan. 


OKLAHOMA CITY 


J. F. Lincoln, President of the Lincoln 
Electric Co., Cleveland, Ohio, was the 
guest speaker for the Annual Kick-Off 
Meeting of the Oklahoma City Section 
held on September 14th in the Municipal 
Anditorium, Little Theatre. The at- 
tendance at this meeting exceeded three 
hundred 

Mr. Lincoln briefly discussed some of 
the major developments made in weld- 
ing during the war and also the plans of 
the industry for postwar welding. Fol- 
lowing this, Mr. Lincoln proceeded with his 
main address, ‘“‘Governmental Control 
vs. Private Enterprise.”’ 

rhe following is the program of meet- 
ings to be held by the Oklahoma City 
Section at the Biltmore Hotel: 


Nov. 23, 1944—Subject: ‘‘Welding 
in Postwar World’; Speaker: T. B. 
Jefferson, Editor, The Welding Engineer, 
Chicago. 

Dec. 21, 1944—Subject: ‘‘Low Tem- 
perature Brazing’; Speaker: M. C. 
Robbins, Handy & Harman, Chicago. 

Jan. 18, 1945—Subject: ‘Aircraft 
Welding’; Speaker: P. H. Merriman 
lhe Glenn L. Martin Co., Baltimore. 

Feb. 22, 1945—Subject: ‘Shipyard 
Welding and Cutting’; Speaker: W. 
E. Whitehouse, Defoe Shipbuilding Co., 
Bay City, Mich. 

March 22, 1945—Subject: ‘Rail 
road Welding’’; Speaker: J. W. Ken- 
ehe, Airco Railroad Sales Dept., Chi- 
cago 

April 19, 1945—Subject: ‘‘Hard 
Facing’; Speaker: George F. Staley, 
Sales Manager, Stoody Co., Whittier, 
Calif 

May 17, 1945—Subject: ‘‘Stain- 
steel’; Speaker: Dr. V. N. Krivobok, 
[nternational Nickel Co., N. Y. 


PASCAGOULA 


(nother new Section has been added 
rhe organizational meeting of the Pasca- 
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goula Section was held on August 15th. 
and the following officers were elected: 
Chairman, W. B. Bowen; Vice-Chairman, 
C. M. Dick; Secretary-Treasurer, Milton 
Forman; Members-at-Large, Tom Daw- 
son, Sydney Swan and A. M. Swigert. 

It was decided that the regular meet- 
ings would be held on the next to the last 
Tuesday of every month. 

The September meeting was held on 
the 18th and a very interesting talk on 
the Weldability of Metals was given by 
Tom Dawson, Chief Metallurgist for the 
Ingalls Shipbuilding Corp. 

LaMotte Grover of the Air Reduction 
Sales Co., New York, was guest speaker 
at the October 3lst meeting. 


PEORIA 


The opening meeting of the Peoria 
Section, held September 20th at the Jef- 
ferson Hotel in Peoria, was addressed by 
J. B. Quigley, Superintendent of Welding 
of the Graver Tank & Mfg. Co., E. Chi- 
cago, Ind., on the subject: ‘Submerged 
Are Process of Automatic Electric Weld- 
ing.” 

The meeting was a dinner meeting and 
was attended by 110 members and guests 
who, by their attentiveness and ready 
questions at the question period, indicated 
that Mr. Quigley’s presentation of this 
subject was a real contribution to the 
program of the Peoria Section 

Mr. Quigley drew some very interesting 
illustrations on the blackboard, and also 
had some fine examples with him which 
were very interesting to the group. 


PHILADELPHIA 


The Philadelphia Section of the AMERICAN 
WELDING Society will continue to hold 
Panel Discussion meetings at the Phila- 
delphia Engineers’ Club during the 
coming winter as has been done most 
successfully for the past two seasons. It 
is now planned to have six meetings, the 
first of which was held on Monday, Oc- 
tober 23rd, but which, thereafter, @ill be 
held on the 4th Friday of the month of 
November, January, February, March 
and April. It is possible that additional 
meetings will be scheduled from time to 
time if circumstances permit. 

The first regular monthly meeting of 
the season was held on Monday, Septem- 
ber 18th, at the Engineers’ Club, Phila 
delphia. Prof. J. R. Stitt, Welding 
Engineering Department, Ohio State 
University, presented an interesting ad- 
dress on ‘‘Welding Engineering in Our 
Universities.”’ 


PUGET SOUND 


Starting the 1944-45 season of the Puget 
Sound Section Program Committee an- 
nounced the policy of conducting its 
monthly Section meetings on the last 
Wednesday of each month, at the Gow- 
man Hotel, at 7:00 P.M 

The first meeting of the fall quarter was 
held on September 27th. ‘‘Erection and 
Welding Sequence in Ship Construction” 
was presented by M. Q. Cellers, Superin- 
tendent of Welding, Todd Pacific Ship- 
building Co., Seattle. 


SECTION ACTIVITIES 


The second meeting was held on October 
25th. ‘‘Endurance of Metals Under Re- 
peated Stresses’”’ was presented by Alex 
Finlayson, Technical Director of Foundry, 
Pacific Car and Foundry Co 

The third meeting will be held on No 
vember 29th “High-Strength Spot- 
Welded Joints”’ will be presented by Mar 
shall Crawford, Process Engineer, Boeing 
Aircraft Co. 

The following are the newly elected 
officers of the Section: Chairman, George 
L. Tepley, Webster Welding Co V ace 
Chairman, A. L. Patnik, Lincoln Electric 
Co.; Treasurer, Clark Brown, Todd 
Pacific Shipyards, Tacoma; Secretary, Joe 
Barr, Todd Pacific Shipyards, Seattle 


ROCHESTER 


The 1944-45 meetings and lectures of 
the Rochester Section will be held at 
Lower Strong Auditorium, University of 
Rochester River Campus, the first Thurs 
day of each month 


The speaker for the first meeting held on 


October 5th was Fred L. Plummer of the 
Hammond Iron Works, Warr: Pa. Hi 
subject was “Field Welded Pressure and 


Variable Volume Tanks for War In 
dustries.”’ 

The speaker at the November 2nd 
meeting was R. F. Helmkamp, Applied 
Engineering Department of the Air Re 
duction Sales Co. The subject wa Re 
cent Developments in Machine Ga 
Cutting.” 

The December 7th meeting will take 
place in the laboratory of the University 
of Rochester and physical tests will be 
made on welded test bars which should 
prove of much interest to the operator 
as he will understand more thoroughly 
what is meant by tensile strength and 
other terms used when talking about 
certifying a welder 


SAN FRANCISCO 


On Friday, August 25th, at the Lakesidk 
Country Club, under the auspices of I 
W. Delhi, of the Western Pipe and Steel 
Co., the Executive Committee of the 
Section along with other prominent mem 
bers of the Section, met at an informal 
meeting, to which were invited represen 
tatives of The American Society of M« 
chanical Engineers and the 
Institute of Electrical Engineers 

This meeting was called for the purpos« 
of bringing about closer relationship 
between the local Sections of the AMERICAN 
WELDING Society and th 
Society of Mechanical Engineers and 
American Institute of Electrical Engineers 

The September meeting of the Amer! 
CAN WELDING Society, San Francisco 
Section, was held at the Claremont Hotel, 
Ashby Ave. and Tunnel Rd, Berkeley, 
Calif.. on Monday, September 25th, 
Chairman C. M. Doggett presiding 

There were approximately 100 members 
and guests in attendance. 

R. O. Waldman, Jr. Past-Chairman, 
was—with due ceremony—presented with 
a Past-Chairman Pin 

The regular business meeting was fol 
lowed by a talk by L. W. Delhi, Vice 
President of Western Pipe and Steel Co., 
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Director-at-Large of the AMERICAN WELD- 
ING Society and charter member of the 
San Francisco Section. Mr. Delhi’s word 
picture of his vision of the future of welding 
gave us an insight of probable things to 
come. His references to the effect of elec- 
tronics in the field of welding excited the 
imagination and fomented an overpower 
ing desire to translate words into action. 

The technical talk was presented by the 
Vice-Chairman of the Section, Leo Berner, 
Welding Engineer, Joshua Hendy Iron 
Works. Mr. Berner’s talk on Funda- 
mental Welding Design Factors was very 
interesting and enlightening. All of those 
who attended the meeting were very 
favorably impressed with Mr. Berner’s ex- 
cellent presentation of those most im 
portant factors of design. 

The meeting adjourned at 9:30 P.M. 

After the meeting, the sound motion 
picture entitled, ‘‘Aircraft Welding,’ was 
shown. This film was obtained through 
the courtesy of the United States Navy. 
The equipment was supplied through the 
courtesy of the Victor Equipment Co. 


SOUTH TEXAS 


South 
Chairman, 


Newly elected officers of the 


Texas Section are as follows: 


E. C. Jackson; Vice-Chairman, W. E. 
Klauberg; Secretary-Treasurer, A. E. 
Wisler; Directors for One Year, C. G, 


Alhart, S. F. McDonald, 
Brunt, E. C. Dupree, D. V. Witcher; 
Directors for Two Years, Harry Smith, 
G. C. Steffen, Walter Tofe, M. P. Hare, 
W. T. Hudson, L. H. Courtright. Com 
mittee Chairmen: Program, G. C. Steffen; 
Entertainment, Lloyd Daigle; Membership, 
F. E. Garriott; Technical, W. E. Klau- 
berg. 


gen Allen, Roy 


A dinner meeting was held at Kaphan’s, 
Houston, Tex., on October 6th. There 
were about 60 present. After the dinner 
a half dozen short war pictures were 
shown, which were very interesting. The 
speaker of the evening was W. S. Janssen, 
Assistant Chief Construction and Main- 
tenance Engineer for Pan American Re- 
finery Co., Texas City, Tex. 


SYRACUSE 


The September meeting, held on the 
14th at the Syracuse Museum of Fine 
Arts, was addressed by W. R. Grunow of 
the Allegheny Ludlum Steel Corp., whose 
subject was “The Welding of Stainless 
Steel.’’ 

The October meeting was held on the 
12th. G. O. Hoglund of the Aluminum Co. 
of America was the guest speaker. 

Mr. Hoglund showed the Aluminum 
Co.’s ‘‘How to Do It”’ movie on welding 
aluminum. This was followed by a very 
interesting discourse by Mr. Hoglund on 
some points in aluminum welding not 
brought out by the movie. Also, on 
display were some interesting examples of 
aluminum welding and brazing. 

The meeting was attended by fifty- 
eight. 
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TIDEWATER 


The Tidewater Section of the AMERICAN 
WELDING Soctery, held its first meeting 
of the ensuing year 1944-45, Sept. 12, 
1944, at 8:00 P.M., in the Fleet Reserve 
Hall, 305 High St., Portsmouth, Va. 

The meeting was called to order by C. 
O. Barham, Section chairman. The By- 
Laws for this recently organized Tide- 
water Section, which had been drawn up 
by the Board of Directors, were read by 
the Secretary to be voted on for approval. 
The Section voted unanimously for the 
approval of the By-Laws as read. 

Bill Couch, a representative, of Air 
Reduction Sales, in Savannah, Ga., was 
introduced to the Section, and expressed 
his appreciation for being able to attend 
the Sections first meeting, and of having 
the pleasure of introducing the speaker of 
the evening, his friend and colleague, 
La Motte Grover, Welding Engineer of the 
Applied Engineering Department, of Air 
Reduction Sales. 

Mr. Grover was introduced and gave a 
most interesting lecture on the topic 
‘Designing Ships for Welding and Speed- 
ing Up Ship Construction,’’ accompanied 
by slide pictures, showing methods and il- 
lustrations. 

After the Meeting was 
opened for discussion, and many ques- 
tions, concerning welding, cutting, ship 
designing and construction, and welding 
alloy metals, were asked and very effi- 
ciently answered. 

Mr. Barham, expressed his gratitude 
on behalf of the Section to Mr. Grover 
for coming and rendering such a splendid 
lecture. 

The Meeting was adjourned and light 
refreshments were served 


lecture, the 


This was an open meeting, 


imately 50 persons were present 


approx- 


TOLEDO 


The September meeting of the Toledo 
Section was held at the Secor Hotel. The 
speaker was L. G. Pickhaver, Field En- 
gineer of General Electric Co., and he 
gave a very interesting talk on “There 
Gaseous Shielded Arc-Welding Processes: 
Atomic-Hydrogen, Helium and Argon,”’ 
which was very well received by a large 
audience of members and interested friends 
of the Section. 

The round-table discussion 
was brisk and very helpful. 


following 


WESTERN MASSACHUSETTS 


The Western Massachusetts Section 
held its first meeting of the 1944-45 season 
on September 27that the Auditorium of 
the East Springfield Plant of the Westing- 
house Electric and Manufacturing Co 

Dr. William G. T. Theisinger, Assistant 
to the Vice-President of the Lukens Steel 
Co. presented an exceHent lecture on 
“The Manufacture and Use of Clad 
Steels.”; His presentation was accom- 
panied by a color film and the technical 
portion by slides. 

Following the lecture there was an in- 
teresting discussion during which Dr 
Theisinger capably explained the tech- 
nique of welding and joining clad steels 
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WESTERN MICHIGAN 


The first meeting of the 1944 
of the Western Michigan Section 
on September 25th at the Row 
Grand Rapids. L. G. Pickhave; 
on ‘‘Three Gaseous Shielded Arc-\\ 
Processes: Atomic-Hydrogen, Heli 
Argon.” A film “Inside of A. C. \ 
was also shown. Both the add; 
the film were very well received by the 4 
persons present. 

It was announced that Carol Lanpl, 
resigned as Chairman of the 
New Chairman elected is W. J. | 
of the Haven-Busch Co., Grand 
Mich. 


WESTERN NEW YORK 


The first meeting of this seas 
held Sept. 29, 1944, at the Forty and 
Eight Club, 891 Delaware Ave., Buff 
N.. 

The speaker of the evening was Clint 
E. Swift, Assistant Manager, 
Welding Alloys Co., giving 
‘‘Low Temperature Welding.”’ 

A lively discussion of the sub) 1 
held during the showing of the slides a 


also at the conclusion of the speec! 


a tall 


YORK—CENTRAL PENNA. 


Complete programs of coming n 
of this Section were given in the S 
Activities in the September issue of 
WELDING JOURNAL. 

Che Section has inaugurated a 
nical Advisory Service for the 
of all industries or persons located 
the Section’s geographical boundari \ 
committee composed of technical 
highly conversant with welding proble 
of every nature, will be the m 
through which the service will be ma 
available. Anyone desiring to us 
service is requested to submit his pro! 
to the chairman of the committe: 
any of his associates. “ine answer wil! 
returned to the inquirer at the ear! 
possible moment by mail. The qu 
or problem and answer will be read at t 
next regular meeting of the Section. 
sponsor’s name will no tbe used unl 
permission is granted. 

Exhibit Number One on “Stainless Stee! 
Welding” by York Shipley Inc. was held 
in connection with the October 11th n 
ing. A sound movie, “Stainless Steel,” 
showing the manufacture of 
steel from electric furnace to the finished 
product, was shown. 

“Welding of Stainless Steels’’ was pr’ 
sented by W. R. Grunow of the Allo) 
Sales Division of Allegheny Ludlum Stee! 
Corp. A sound movie in color, “Th 
Metallic Arc Welding of Chromiu: 
Nickel Steels,’’ was also shown 

The December meeting will be held on 
the 13th at the Engineering Building, -" 
South Beaver St., York, Pa. E. B an 
Sant, Superintendent of The Ba 
hausen Corp., will speak on “‘Welding ! 
High Pressures.”” A moving picture ©! 
modern boiler operations will be show 
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Annual Report on Activities of the 
American Welding Society 
Year Ended September 30, 1944 


PRESIDENT’S ADDRESS TO THE 
MEMBERS OF THE AMERICAN WELDING 
SOCIETY 


Annual Meeting—1944 
By D. ARNotT 


URING modern technological 
LD) progress by necessity is greatly 
accelerated. Indeed, the Welding Com- 
mittee of the Emergency Fleet Corpora- 
tion was the background for the forma- 
tion of the AMERICAN WELDING SOCIETY 
twenty-five years ago. There can be 
little doubt that in the war which we are 
fighting the welding industry has given 
the United States the greatest production 
tool of modern times for the construction 
of ships, tanks, planes and implements 
f war. The techniques used in welding 
today represent the continuous growth 
f a great industry. We like to believe 
that the AMERICAN WELDING SOCIETY 
did its share in developing the art and 
science of welding in the last generation 
und that today the Society through its 
nanifold activities is playing an ever- 
important part. 

With the great extension in modern 
welding techniques come problems which 
must and will be solved. Anyone who 
reads THE WELDING JOURNAL regularly 
will get an idea of the tremendous amount 
of research which is being carried on in 
in effort to keep pace with the unpre- 

dented development of the art. We 
must be careful to resolve the art and sci- 
ence of welding into certain fundamentals 
and not clutter up procedures with minu- 
tiae so that only a hierarchy of experts 
understands how to weld. We should not 
welding as a _ substitute for 
iveting without taking into considera- 
tion the necessity for changes in design 
and materials. Weldability is a char- 
acteristic which should be fully under- 
stood so that new alloy metals may be 
welded efficiently. 

When this war is over we earnestly 
hope that the lessons in welding tech- 
nique which we have learned during it 
will be put to the use of our American 
civilization and indeed that of the world 
Our industrial development has been 
great, but sociological wounds of a most 
‘rious nature will have been inflicted on 
ur civilization. We should do our best 
to see that the same energy, the same de- 
votion to duty which characterized our 
onduct during the war, be used to in- 
i1ugurate a thriving postwar industry. 

We are glad that the Society has 
achieved new records in organization of 
Sections, in number of members, in 

ount of research, in increased revenue, 
in the amount of material published and 
in the development of new codes and 
tandards. The Army Ordnance Dis- 
nguished Service Certificate which has 
presented to our Society at this 
ig 1s an indication of what help 
welding has been to the war effort 


These war years have shown the vital 
necessity that our permanent reserve fund 
be increased, and we are happy to report 
that this has been done. Our paid staff, 
who have served the Society so faithfully 
and efficiently, are now covered by an 
adequate pension plan 

To the new officers I give my best 
wishes, which are grounded in the assur- 
ance that the AMERICAN WELDING SOCIETY 
is on a sound basis and will continue to be 
one of America’s leading engineering and 
technical organizations. 


ANNUAL REPORT ON ACTIVITIES OF 
THE AMERICAN WELDING SOCIETY 


Year Ended September 30, 1944 
By M. M. Ke tty, Secretary 


Decay twenty-five years of carrying 
on our avowed purpose of advanc- 
ing, promulgating and furthering the 
art and science of welding, our Society 
today ranks high among the leading 
engineering and technical societies. 

Starting practically with no resources 
and some 200 members, the Society is now 
in a strong financial position and has 
close to 8000 members, distributed among 
51 Sections, located in almost every large 
industrial and war production center in 
this country, with a goodly number in 
Hawaii, England, Australia, New Zealand, 
India, South Africa, Canada, Puerto Rico, 
Mexico and South America. 

Our publication particularly TH 
WELDING JOURNAL and Welding Hand 
hook, our technical and 
meetings, our 


educational 
standardization and 


search activities are known the world 
over 

The Army Ordnance Distinguished 
Service Certificate, presented to our So- 
ciety at this meeting, is tangible evidence 
of the part the Society has played in the 
war effort Honorable mention at an 
annual meeting of one of the high-ranking 
naval societies and the many complimen 
tary letters received from members in al 
lied countries on our various activities, 
are further evidence of the aid our Society 
has given in war production. A more 
complete account of these activities will 
appear under the appropriate headings 


Meetings of the Board of Directors 


Three meetings of the Board of Dire 
tors have been held this past year, one in 
Chicago and two in New York. In addi 
tion, the Executive Committee held three 
meetings in New York. To save time and 
travel on the part of many busy execu 
tives, at the beginning of this year it was 
decided to hold three Board meetings, to 
reduce the Executive Committee person- 
nel to a minimum, and to have it com 
prised of the President, First and Second 
Vice-Presidents, the Treasurer, the Out- 
line of Work Committee Chairman and 
Vice-Chairman and the Welding Re- 
search Council Chairman and Vice- 
Chairman. As in the past, minutes of the 
Executive Committee meetings have been 
sent to the Directors and the time allow- 
ance for voicing objection to any action 
taken, was extended from one to two 
weeks. 

Matters covered at the Directors’ and 
Executive Committee meetings had to do 
primarily with the establishment of 
policies, By-Law amendments, new ap 
pointments, personnel changs 
auguration of new projects, all toward in 
proving the operation of the Society, its 
Districts and Sections, to making them 
more useful to the membership and indus 
try, and maintaining a friendly and co 


operative relationship between then 


AMERICAN WELDING SOCIETY ACTIVITIES 


7 
« 
a 
\ 
> 
\\ 
a 
sa t® 
SOCIAL 
Events 


% FOUCATIONAL 


SECTION MEETINGS 


held 
4 
d ~ 
“ 
Near 
om 
vid 
Wa 
iffalo 
nto 
vie 
we 
4 
if 
™ 
- 
tion 
the 4 
PUBLICATION 
& 
held - 
Ky 
it ~ 
he 1 ght 
j 
| 
Whe 
| 
1 on 
= 
I 
ER 
4 


Publications 


Welding Journal—-Tue WELDING Jour- 
NAL, which continues to be one of the 
most important single activities of the 
Society, forms the major medium of con- 
tact between the entire membership and 
the working groups and officers of the 
Society. As an example, a paper pre- 
sented before a local Section or national 
meeting reaches some 400 people, whereas 
the same paper published in Tur WeELp- 
ING JOURNAL reaches between 25,000 and 
30,000 people. Through the Journal, 
every member has the opportunity of 
obtaining information contained in the 
best papers presented before the National 
Society and its Sections. The Journal 
also contains news items on activities of 
the Society, its Sections and committees, 
news of the industry, new products, new 
members, personal items and the like. 
Proposed standards and codes are usually 
published first in the Journal for com- 
ment. Industry also has the opportunity 
of publishing its new developments, new 


applications and engineering papers in 


general. 
Through an arrangement with the 
Welding Research Council some eight 


years ago, a Research Supplement was 
added giving the entire membership of the 
Society the advantage of the research 
work carried out under the auspices of the 
Council and the affiliated companies and 
organizations. Through several channels 
the best research information in the weld- 
ing field from abroad is also made avail- 
able in the Supplement. The greater por- 
tion of the cost of publication is borne by 
the advertisers and, in turn, these adver- 
tisers have a medium for presenting their 
products to the purchasing power of the 
industry. 

The Publication Committee and the 
Editor of the Journal have an unusually 
difficult task in meeting the requirements 
of a diversified membership representing 
as it does the operator, supervisor, fore- 
man, inspector, instructor, draftsman, 
salesman, executive, engineer and scien- 
tist. Obviously, every article cannot ap- 
peal to all of these groups. The answer, 
of course, is a suitable balance, but there 
is a wide divergence of opinion as to 
where the emphasis should lie and the 
proportion of articles to be devoted to 
each group 
opinions are sometimes academic as the 
Editor does not have a pool of articles 
which he draw upon. A real task 
presents itself to maintain even a reason- 
able balance in fields. To assist 
the Committee and Editor, the Society 
has resorted, from time to time, to ob- 
taining the basic information as to the 
interests of members through the aid of a 
questionnaire and a new one is contem- 
plated shortly 


Even on these simple points, 


can 


some 


Toward the end of the last fiscal year, 
the Publication Committee undertook a 
study as to the desirability of the Society 
publishing a supplemental journal of 
interest to the operator and supervisor. 


As a result of this study it was unani- 
mously agreed that it would not be to the 
best interest of the Society financially and 
otherwise to undertake this task. 

During 1943, the revenue of the Jour- 
nal from 


subscription, advertising and 
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other sources was the largest in the history 
of the Society. 

For the first time the Year Book of the 
Society, although still coming under the 
jurisdiction of the Publication Commit- 
tee, was divorced from the Journal and 
published separately. A comparison of 
the number of printed pages for the calen- 
dar year 1942, as compared with 1943, 
follows: 


1942 1943 

Journal 886 1084 
Supplement 620 640 
Total 1506 1724 


Government restrictions as to the use of 
paper has made it necessary to once again 
cut the weight of the paper but it is hoped 
that this will be the last 

Welding Handbook 


tremendous 


Indicative of the 
demand for the Welding 
Handbook for reference purposes is that 
over 12,000 copies have been disposed 
of to date and a second printing of 5000 
is under way. It is, however, the opinion 
of the Handbook Committee that a new 
edition should not be undertaken until the 
war is over for the reasons that (1) suit- 
able editorial personnel is not available, 
(2) welding experts will not have the 
necessary time to devote to the prepara- 
tion of text material and (3) welding data 
now regarded as confidential, will then be 
available for inclusion in the book, the 
latter being a very important considera- 
tion. 

The fine cash balance in the Hand- 
book account, after payment of out- 
standing bills and the setting aside of an 
appropriate amount to get a new edition 
under way, made possible the transfer of 
$10,000 of this fund to the Society’s per- 
manent fund. 


Educational Books—The Special Com- 
mittee on Recommended Procedure for 
Publishing Educational Manuscripts in 
Book Form, with scope to decide mate- 
rial to be published in book form, ap- 
prove all expenditures for the work, set 
the sale price on the books and propose 
rules for compensation of authors of 
books, arranged during this past year for 
the publication of the following books: 
Practical Design of Welded Steel Structures, 
by H. M. Priest; Measurements of Cool- 
ing Rates Associated with Arc Welding and 
Their Application to the Selection of Opti- 
mum Welding Conditions, by W. F. Hess, 
L. L. Merrill, E. F. Nippes, Jr., and A. P 
Bunk; Guide to Weldability of Steels, by a 
Committee; Glossary of Foreign Welding 
Terms, by M. Cordovi 

A sum of $5000 was made available to 
the Committee for operations during the 
fiscal year. As a result of study of the 
practic es of other societies, the Committee 
recommended certain regulations in re- 
gard to compensation of authors, which 
have approved by the Board of 
Although each of the books 
has been published primarily as a service 
to industry, nevertheless, in each instance, 
it is firmly believed profit will accrue to 
the Society over a period of years. 
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Ukranian 


Request 
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THE WELDING JOURNAL 


for replacement of its welding pub 
lost as a result of the war, result. 
appointment of a Special Commi 
Handling Requests of Foreign | 
for Welding Publications. 
tee made the following recommen 


to the Board of Directors which 
proved: (1) 
action be postponed until the 
postwar outlook is clear; 


This ¢ 


definite 


(2 


) t 


hat 


time being special requests be 
separately, each on its merits; 

special requests for the Welding H 
up to 10 copies, be granted at th: 


tion of the Secretary; 


(4 


that 


ciety’s efforts on behalf of foreign | 


in the future be limited strictly 
publications, i 


promote 


able intervals; 


voluntary 


to 


preparati 
postwar action, steps be taken 
to 
Headquarters of back numbers 
WELDING JOURNAL and Research S$ 
ment by requests and explanatior 
WELDING JOURNAL, to be repeated 


return 


it 


(5) that the Special! 


\ 


mittee be continued in office to dea! 
this problem until need no longer 


Continuation 


Committe: 


be in the names of the following « 


Treasurer, 
tion 


Committee, 
WELDING JOURNAL. 


Chairman, 
A.W.S., 


Pul 
Editor, 


Last December, the American Li 


Association 


the Society. 


be furnished the 


tions only 


American 


deemed 


became concerned 


with 
problem and it seemed to the Cor 
tee that this organization could, thr 
its own knowledge, act more discrimi: 
toward foreign library requests than « 


The Committee sugg 
that ten sets of THE WELDING Jor 


Library 
sociation without charge, with the 
standing that copies would be give: 
to foreign libraries and research instit 


worthy, 


with the further understanding that 


American Library Association will 
A.W.S 


the 


of 


THE WELDING JOURNAL coming 


attention, so as to avoid duplicatio: 


request 


fulfillment of requests for free copi 


subscription 


and the Library Association 


These 


Membership and Sections 


suget 
have met with the approval of our 


Again it is pleasing to report 
substantial gain in membership for 


year. 


New 


obtained 


sented a 38% increase against which t 


was a 21% 


proximately 
the various classifications in 


Gains 


centages are given below: 


Sustaining Members 


Members 


Associate Members 
Operating Members 
Student Members 


* Loss. 


The Sections which bettered the 


and l 
terms 


loss, making the net gai 


age net gain of 17% for the Society 


whole 


include: 


Detroit, Lehigh V 
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veles, Louisville, Mobile, Puget 


Sou nd San Francisco. 

I « the year 8 new Sections have 
con to being, namely, Brunswick, 
Ga.: Pascagoula, Miss.; Pearl Harbor, 
Port . Me.; Portland, Ore.; Syra- 
ust Y.: Tidewater, Va., and Western 
Mi in. Sections in South Bend, Ind., 
and Tampa, Fla., are in the throes of 
orga 

[he organizers of these Sections, with 
the aid, in most instances, of the District 


Vice-Presidents and Membership Com- 
mittee Chairman, have done an admirable 
job of laying the foundation for sound, 
healthy Sections. Largely to them be- 
longs the credit for the considerable growth 
in Sustaining Members. 

The rebuilding of the Pacific Fleet and 
the accomplishments of the Pearl Harbor 
Navy Yard are among the outstanding de- 
velopments of the war. Welding played 
a very large part in this reconstruction 
and the value of the contributions of the 
AMERICAN WELDING SOCIETY was appre- 
ciated to the extent that a very active Sec- 
tion has been formed in Pearl Harbor. 


Our pleasure at the substantial gain of 
most of the established Sections has been 
tempered somewhat by the loss, in a few 
of the Sections, which can be accounted 
for by the change in membership classifi- 
cation. We must report also a few in- 
active Sections, which is the result of in- 
dustrial changes in the particular indus- 
trial districts in which they are located. 


When victory is ours we may expect the 
mass interest in welding to lessen but 
your Membership Committee is of the 
firm conviction that with coordinated 
publicity and the continuance of good 
meetings, we shall continue to grow. The 
appreciation of welding as a science is 
spreading and as it spreads the AMERICAN 
WELDING Society should be the foun- 
tainhead of fundamental knowledge. We 
can expect our membership to reflect this 
fact. 

While the Membership Committee haf 
held no meetings, every member has 
made substantial contributions toward 
membership gain, and their helpfulness 
is appreciated. The Society, is indebted 
to the Membership Committee Chairman, 
who has given unstintingly of his time in 
talking before the Sections and promoting 
welding generally. 


The Society is indebted also to the Air 
Reduction Sales Co., Federal Machine 
and Welder Co., The Linde Air Products 
Co., P.R. Mallory & Co., Inc., and Metal 
& Thermit Corporation for the preparation 
of copy for membership ads which ap- 
peared monthly in the three welding pub- 
lications, through the courtesy of The 
Welding Engineer, Industry & Welding, 
and THe WELDING JouRNAL. These 
ads have been instrumental in spreading 
the good news of the Welding Society and 
its possibilities. 

lhe new attractive membership pro- 
spectus of which over 14,000 copies have 
been distributed during the year, with the 
assistance of the Sections and a number of 

taining Company members, is respon- 


sible also for bringing in many new meme 
ber 


Membership status 
1944, is shown below: 


as of September 1, 


A B % D E F Total 


Total mem- 

bership, 

Septem- 

ber 1,1943 101 2047 3225 1254 2 32 6661 
Gain (new 


increase 

in classifi- 

cations & 

reinstate- 

ments) 33 995 1437 107 .. 7 2579 


134 3042 4662 1361 2 39 9240 


(resig- 
nations, 
cancella- 
tions be- 


cause of 
delin- 
quency 
and de- 
creases in 
classifica - 
tion) 7 230 554 621 19 1431 


Total mem- 
bership, 
Septem- 
ber 1, 
1944 127 2812 4108 740 2 20 7809 


Net changes 
during 


year 26 765 883 —514 —12 1148 


The Sub-Section of the Detroit Section, 
formed in Flint, Mich., because distance 
was a barrier to full participation in Sec- 
tion affairs, has held well-attended meet- 
ings this past season. It is hoped ulti- 
mately this group will develop into a full 
Section. 


At a meeting of the Section Advisory 
Committee, held during the year, it was 
deemed fitting, where a situation exists 
comparable to Flint, a group should be per- 
mitted to operate as a Sub-Section until 
the work gains momentum sufficient to 
warrant the organization of a Section. 


The technical and educational pro- 
grams of most of our Sections, this past 
year, have been of a high order. In 
addition to the regular technical meet- 
ings, the features of the year’s work in 
aiding war production included panel dis- 
cussions under WPB sponsorship, war 
films, cooperation in planning of engi- 
neering, science, management war train- 
ing programs, lecture courses, informa- 
tion and answer sessions and the annual 
welding conferences. The social programs 
included a wide variety of entertainment, 
such as dinner dances, smokers and care- 
fully planned gatherings of an outdoor 
nature. 


Because of the great demands on the 
time of the President, he was unable to 
carry out his plans for visiting all of the 
Sections during the year. Nevertheless, 
his travels enabled him to address a 
number of Sections in the Middle West, 
West, Southwest, as well as some of the 
Eastern Sections. The Secretary visited 
four Sections and most of the other Sec- 
tions were visited by their District Vice- 
Presidents. In many instances, the Dis- 
trict Vice-Presidents have aided in the 
organization of new Sections in their 
Districts. They have also, through 
correspondence, kept the Section officers 
informed on matters affecting the Sec- 
tions’ membership and acted as liaisons 
between the parent organization and the 


Sections. 
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The Section Advisory Committee, now 
composed of the seven District Vice- 
Presidents, has during the past vear given 
consideration to By-Law revisions cover- 
ing in detail the duties of Section officers, 
term of office and the duties of the Dis- 
trict Vice-Presidents; to the clarification 
of designation of Sustaining Member and 
Sustaining Companies; to the establish- 
ment of suitable Section boundaries; 
and to a proposed Student member 
ship application form. Recommendations 
were made to the By-Laws Committee on 
the basis of comments received from the 
Sections and the resulting revisions on 
duties of Section officers and the term of 
office and duties of District Vice-Presi- 
dents were approved by the Board of 
Directors. Recommendations for the 
clarification of designations ‘‘Sustaining 
Members’”’ and “Sustaining Companies” 
and the establishment of Section bound 
aries, made to the Board of Directors, 
are under advisement 

The sixth Annual National and Section 
Officers Conference, held in Chicago a 
year ago, was very well attended, repre- 
sentatives coming from all parts of the 
country. Endeavor was made to seat 
representatives of Sections in each District 
together in order to get them acquainted 
and to provide opportunity for an inter 
change of ideas. Following talks by the 
National Officers, the Sections were af- 
forded time to express their views on 
Society affairs. Definite recommendations 
for improvement in Section, District and 
National Society operations were offered 
to the Board of Directors Some of these 
have resulted in By-Law revisions, while 
others are being studied. 

Suggestion that the standard letterhead 
of the Society be universally adopted by 
the Socigty Sections and committees has 
been transmitted to the Sections and com 
mittees with the hope that in time this 
suggestion will be followed 


Membership A pplication Forms 


The Special Committee on Membership 
Application Forms, having completed its 
task on the forms for Member and As- 
sociate Member grades, has this past year 
devoted its attention to forms for Sus- 
taining and Student Members, has ap- 
proved form for Student Membership and 
the form is now under consideration by the 
Board of Directors. Action on form for 
Sustaining Member is being held in abey- 
ance awaiting decision on change in status 
of Sustaining Members and 
Companies 


mustaining 


Admission to Membership 


Since the discontinuance of the Operat 
ing Membership, the work of this Com 
mittee has been considerably lightened 

One problem came up during the year 
concerning the wishes of welding operators 
to take out full membership in the AMERI 
CAN WELDING SOCIETY The Committee 
felt that one grade of membership might 
be advantageous, and that lack of profes 
sional qualification should not be used to 
prevent anyone from aspiring to whatever 
grade of membership he wished to hold 
However, since this was very much a 
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policy matter in which the New York 
staff of the Society, with their frequent 
contacts with the Board of Directors, was 
best able to administer, it was suggested 
that the review of applicants be left to 
the New York staff rather than having 
this work done by the Committee on 
Admissions. 

As a general policy, the Committee 
wishes to adopt a democratic attitude, al- 
lowing anyone who wishes to pay for a 
higher membership grade, the privilege of 
so doing. The only restrictions on this 
procedure might be those coming from a 
mass of applications from some undesirable 
group wishing to join the Society for other 
than the purposes for which the Society 
operates. 


Finances 


In accordance with past practice, com- 
plete statements covering the Society’s 
financial operations for the year ended 
September 30, 1944, will be published in 
the Society Year Book. At this time, 
it is the pleasure of the Finance Commit- 
tee to report that for the 11 months’ 
period ending August 31, 1944, our actual 
operations showed a betterment over our 
budget of $25,105 and a net excess of in- 
come over expense in the amount of 
$27,981, allowing for the setting aside of 
1% of the gross income to be transferred 
to the permanent reserve funds. This 
favorable excess of income over expense 
has enabled the Board of Directors to es- 
tablish an adequate retirement plan for 
the Society’s employees to which both the 
employees and the Society contribute. 
The plan now in effect represents many 
months of study on the part of your Fi- 
nance Committee. 

‘hree meetings of the Finance Commit- 
tee have been held during the year. These 
have been largely devoted to the prepara- 
tion of the budget, study of the financial 
operations and to the preparation of the 
retirement plan. In view of the pos- 
sibility of adding an assistant to the 
Society's technical staff, consideration was 
given to additional office space. On 
recommendation of the Committee, the 
Board of Directors authorized taking an 
option on space adjoining Headquarters 
soon to be vacated. 

The activities of the Special Committee 
appointed to build up the permanent re- 
serve funds have been confined to solicita- 
tion of Sustaining Members and Sus- 
taining Companies. A letter went out to 
163 addresses. The initial response has 
not been as great as had been hoped but, 
nevertheless, has been encouraging. Sub- 
scriptions have been received from 51 
companies to the total amount of $20,530. 
Those that have not replied will be re- 
solicited. The names of the subscribing 
companies will be published in an early 
number of THE WELDING JOURNAL. On 
recommendation of the Welding Hand- 
book Committee, $10,000 has been trans- 
ferred to this account, thus making the 
monies collected to date $30,530. Of 
this amount, $10,000 has been invested 
in U. S. 2!/,% Treasury Bonds and a 
further investment of $10,000 has been 
authorized. 


After consultation with bankers and 
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investment brokers, last February the six 


St. Louis-San Francisco Railway Co. 
prior lien Series A 4% bonds due July 1, 
1950, purchased by the Society in 1927, 
with 1/1/34 and subsequent coupons at- 
tached, were sold at 43'/2 flat, and, after 
payment of tax and commission, a total 
of $2592 was credited to the Society’s 
permanent reserve fund. 

During the past year, the Permanent 
Fund Committee invested $15,000 in 2'/, 
U. S. Treasury Bonds due March 15, 
1970-65, $5000 of this amount being 
withdrawn from the Permanent Reserve 
Fund and $10,000 from the Special Re- 
serve Fund. 

As it is the opinion of the Permanent 
Reserve Fund Committee, in which the 
Special Reserve Fund Committee concurs, 
that monies in these two funds beyond a 
month’s operating expenses of the So- 
ciety, estimated to be in the neighborhood 
of $10,000, ought to be invested, the Per- 
manent Reserve Fund Committee has 
just authorized the purchase of a $10,000 
2'/, Treasury Bond. It is the plan to 
build up the Permanent Reserve Fund to 
$7500; to retain a $2500 minimum in 
the Special Reserve Fund and to invest 
monies over and above these amounts on 
authorization of the Permanent Reserve 
Fund Committee. 


Education 


Because of the entrance of undergradu- 
ates into the armed forces and the inter- 
ruption in university scheduled engineer- 
ing courses, the Educational Committee 
has not yet undertaken the preparation of 
prospectus to stimulate welding in engi- 
neering colleges and universities. The 
Committee is meeting during this Annual 
Meeting to lay plans to carry out this 
assignment during the coming year. 


By-Laws 


The By-Laws Committee of the A.W.S. 
has reviewed proposed By-Laws for the 
following Sections of the A.W.S.:  Tide- 
water, Va., Brunswick, Ga., Western 
Massachusetts, Portland, Ore., Western 
Michigan, Indiana, Syracuse, New Jersey. 

A revised “Draft of By-Laws Suggested 
for a Section’’ was prepared which incor- 
porates therein the duties of the officers. 

The By-Laws of the A.W.S. were re- 
vised in regard to the duties of District 
Vice-Presidents, and revising their terms 
of office to two years instead of one, with 
about half of their number being elected 
each year. The method of appointing the 
District Nominating Committee was also 
revised. 

The By-Laws were also revised in re- 
gard to “‘Management’’; the duties of the 
Board of Directors and of all the officers 
were revised to conform more closely to 
actual conditions. 

The Section Advisory Committee mem- 
bership was revised to consist of the Dis- 
trict Vi¢e-Presidents with one of their 
number appointed as Chairman. 


Meetings 


The 24th Annual Meeting, held in 
Chicago in 1943, was notable for the 
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high calibre of its technical sessio; 
drew record attendance Phe thr 
a half day Meeting was devoted « 

to technical and educational 
standardization and research con{ 
and committee meetings. In 
technical sessions were held at whi 
60 papers were presented. Altho: 
total registration figure was o 
this did not represent the 
A.W.S. attendance as many of 


attendance belonged to other societ; 
ticipating in the National Metal ( 
and registered with these other soci 

For the grand success of this M 
special praise is due the Conventi 
mittee and our host Section, C 
who so ably handled all arrang 
involved in the conduct of such m: 
to the Program Committee for th 
standing sessions staged; to the Pu ity 
Committee for widely publicizing 
meeting; and to the Society staff. 

The Manufacturers Committe: 
during the 1943 Annual Meeting and 
submitted recommendations to hel; 
the Convention Committee in formulati: 
plans for the Society’s 1944 Convent; 
The Committee is again meeting duri 
the 1944 Annual Meeting to study the 
situation in regard to the Society 
ticipation in the 1945 National \ 
Congress and Exposition. 


On recommendation of the Manufac- 
turers Committee, it was decided to hol 
the 25th Annual Meeting of the Society in 
Cleveland in conjunction with the 
National Metal Congress, if invitation was 
received to participate in this Congr 
Pending receipt of this invitation, tent 
tive arrangements were made by 
Convention Committee for housing the 
A.W.S. Convention in the Clevelan 
Hotel. Upon receipt of invitation 
participate in the Congress, under 
same arrangements and financial terms 
as in previous years, the Conventior 
Committee was authorized by the Boar 
of Directors to proceed with arrangements 


> 


for a 3'/2 day meeting, with no social 
functions. 

Two meetings of the Convention Cor 
mittee were held in Cleveland, the first t 
get local activities under way, to insp 
the Hotel Cleveland space and facilit 
and to consult with the Cleveland Co 
tion Bureau on the proposed method 
handling hotel room reservations for the 
National Metal Congress in the inter 
A.W.S. On that evening the Conve 
Committee Chairman attended che C! 
land Section meeting and took oc 
to arouse local enthusiasm. A 
meeting was held the latter part 
August to review activities to date a! 
arrange for the necessary follow-up work 
The morning preceding the Convent 
Committee meeting was devoted to a 
sion with the Housing Committe: 
reservations of all participating soc! 
received up to that date were inspt 
and approved by each of the participating 
societies’ representatives for assign! 
of rooms in the various headquarters 
hotels, in so far as possible. It was agreed 
that every attempt would be made by the 
Housing Committee to place members 
and guests of the participating societies, 
that could not be accommodated in t 
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hotels, in hotels as near to 
rsas possible. It was believed 
modations can be found for all 
attend the Congress. Despite 
; of the reduced time and the 
ial activities resulting from the 
ur emergency, every effort was 
to make this program particularly 
g and attractive. 

t h considerably handicapped by 
ern tal restrictions on the release of 
| and limited time by competent 
ngineers and scientists to write papers, 
Program Committee has, 
everthlesss, worked diligently on ar- 
angements for the Annual Meeting Pro- 
sram on the occasion of the 25th Anniver- 
ary of the Society. As a result of this 
tivity and with the usual cooperation 
f the Welding Research Council, a pro- 
vram of unusual interest and importance 

has been provided. 


National 


The 25th anniversary is recognized in 
idresses by two outstanding nationally 

wn authorities who will show the part 
played by welding and the Society in 
shipbuilding and war equipment. An- 
ther highlight is the Adams Lecture on 
Solid Phase Welding.’’ In addition to 
these special features there will be 56 

hnical papers prepared by some 80 out- 
ling authorities. 


stan 


These papers and addresses will be 
livided among 18 sessions covering welding 
nd cutting in heavy industries, railroad 
elding, weldability, resistance welding, 
tructural applications, welding research, 

welding, aircraft welding, machinery, 
ping and pressure vessels, foundry and 


iscellaneous. 


rhe development of a program of pub- 
icity consistent with the needs of the So- 
iety and its standing as a technical or- 
ganization has engaged the attention of 
Publicity Committee this past year 
lhe Executive Committee has approved a 
general program which is intended to ex 
d knowledge of the name and work of 
Society beyond its normal sphere of 
ivity to industry generally and to 
eate widespread acceptance of the So- 
ty as an important body and as an 
thoritative source of information con- 
rning welding. The creation of 
name prestige and widespread 


tance } 


such 
accep- 
expected to become a valuable as- 
(in the important matters of maintain- 
g or building membership, and, when 
1, in obtaining support for, or co- 
ration in particular undertakings from 
ler groups. In furtherance of 
a budget item was approved 
providing for the employment, on a part- 
time basis, of a publicity representative 
vho serves also as secretary to the Com- 
mittee and will assist in handling publicity 
atters at the Annual Meeting. This 
tmployee is a member of the Society and 
‘n editor of a technical magazine dealing 
with the affairs of an industry in which 
welding is employed extensively. He 
maintains regular contact with Society 
headquarters. The Publicity Committee, 
lore recommending this action, had 


these 


ACTIVITIES 


udieqd 


the publicity activities of other 
considered the 


nical societies and 


1944 


possibility of utilizing the services of a 
reputable publicity and 
agency. 
handled through a commercial organiza- 
tion would have been greater than that re- 
quired by the plan adopted. And, there 
was little assurance that, without 
consuming from interested 
committees and the Secretary's 
the agency would be able to prepare proper 
technical releases. The present arrange- 
ment does away with this objection and, 
in addition, keeps full control of all na- 
tional publicity activities within the So- 
ciety. 

The Committee felt that the local Sec- 
tions could contribute very greatly to fur- 
thering the interests of the Society by 
publicizing their activities with the areas 
in which they are located and has fur- 
nished them with a list of suggestions 
about ways in which they may be able to 
obtain local press cooperation. Some of 
the local Sections have been doing ex- 
cellent work along this line for years while 
others have had less success; all have now 
been requested to direct some of their at- 
tention to extending public knowledge 
of their work and activities. The Na- 
tional Committee will extend its coopera- 
tion and advice when asked because it 
feels that the over-all effect of local Sec- 
tion publicity can be very valuable to the 
Society. 


advertising 
The cost of an adequate program 


time- 
cooperation 


othce, 


National publicity is being handled 
through the distribution to technical 
magazines and trade papers of information 
about Society publications, standards and 
research activities. The mailing list for 
such releases has been revised to provide 
selective coverage for matters limited in 
interest to specific industries or applica- 
tions. In addition, selected newspapers 
having technical coverage and the various 
press associations receive Society releases 

Annual Meeting publicity is dealt with 
as a separate phase of the Committee's 
work and in conjunction with the Con 
vention Committee. The budget ap- 
proved has permitted the preparation and 
mailing of a program outline to about six 
hundred war 
tractors in the Cleveland area directing 
attention to the importance of the paper 
being presented. The presentation of the 
Ordnance award was featured in this 
letter. Local were also re- 
quested to obtain local newspaper atten- 
tion for this award. A follow-up letter 
from the President to the same group 
again emphasized the value of the paper: 
and the discussions following their presen- 
tation. Trade and 
newspapers and press 
been furnished with complete data con- 


contractors and sub-con- 


sec tions 


technical papers, 


associations have 
cerning the program and with releases, 
including photographs, giving informa- 
tion about officers, award winners and the 
Adams Lecturer. Assistance has 
given to publicity representatives from 
the Cleveland preparing re 
leases for the local press. Abstracts of 
papers have been prepared for distribution 
and help given to newspaper and maga- 
zine representatives in arranging inter- 
views for articles and stories. 


been 


section 


In all of its work the Committee has 
been in unanimous agreement in limiting 
publicity activities to what it considered 
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of the So- 
ciety and contribute to the creation of 
prestige for it as 


would best serve the interest 


a technical body. 


The following selections have beet 
made by the Awards Committee 
1943 Samuel 
Medal 
F. T. Llewellyn for 
service in the Advancement of 
Structural Welding 


Lincoln Gold Medal 

W. F. Hess and D. C. Herrschaft 
for their paper entitled ‘‘Spot 
Welding of S.A.E. 1020, 1035 and 
1045 Steels in the 0.040-In 
Thickness,” published in October 


Wyle Miller Memorial 


conspicuou 


1944 


1943 Welding Journal Supple 
ment. 
On recommendation of the Awards 
Committee, Dr. S. L. Hoyt, Battelle 


Memorial Institute, was unanimously 
approved by the Board of Directors as the 
1945 Adams Lecturer. 

The Judges of Award of the R.W.M.A 
1944 Prize Contest have selected as this 
year’s winners the following: 

Industrial Prize: R. B. Bland and P. E 
Sandorff for their paper entitled ‘‘The 
Dynamic Properties of Flash-Welded 
Tubing,” published in the June 1944 
Welding Journal Supplement 


Honorable Mention: 

L. C. Bibber and J. Heuschkel for 
their paper entitled ‘‘The Spot 
Weldability of Low Carbon and Other 
Aircraft Steels,’’ published in the 
December 1943 Supplement 


~ 


. Cooper for his paper entitled ‘‘Better 
Welds Through Regulated Welding 
Current,’ published in the January 
1944 JOURNAL. 

5. Wong and C. W. Steward for their 
paper entitled “Spot Weld Joint Ef- 
ficiency,’’ published in the April 1944 
Supplement. 


sarrett for his paper entitled 
“Properties of Heat-Treated Flash 
Welds in a Chromium Nickel-Molyb- 
denum Steel,’’ published in the May 


1944 Supplement 


F. Hi und D. C. 


their paper entitled 


University Prize: W. 
Herrschaft for 


Spot Welding of S.A.] 1020, 1032 
and 1045 Steels in the 0.04 I Tl 
ness,” published in the October 194 


Welding Journal Supt 

Honorable Mention: W. F. Hess, R. A 
Wyant, O. E. Stabler and F. J. Winsor 
for their paper entitled “A Study of the 


Application of Re Irigeratior te the 
Cooling of Spot Welding Electro 
published in the November 1943 Dt 
ent 
Public Relations 
As in the past, this Committee has been 


on the lookout for legislation of concern to 
the welding industry. Provisions of the 
Kilgore Bill, which provide for 
under control of government office or 
committee patents and dis- 


putting 


inventions, 
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coveries resulting from research; also 
scientists and technical personnel and 


scientific and technical facilities, has been 
under Inasmuch as the 
major societies, in which 
A.W.S. members are well represented 
have representatives in Washington ready 
to oppose the Bill when it comes up for 
consideration, it was deemed unnecessary 
for our Society to take independent action. 
However, of the Detroit Sec- 
tion went on record as favoring the recom- 
mendations of the Council Members of the 
Engineering Society of Detroit to oppose 
the Bill. The Bill is still in committee 
and it is doubtful that it will receive im- 
mediate consideration 

Quebec Assembly Bill No. 51 proposing 
a professionally endorsed system of licens- 
ing welding operators was brought to the 
Society’s attention. After investigation, 
it was concluded that the Bill would con- 
stitute no serious hardship. 


consideration 
engineering 


members 


At the request of the Building Officials 
Conference of America, the Public Rela- 
tions Committee considered ways and 
means of making agencies for certification 
of welding operators more readily avail- 
able and less expensive. Since this sub- 
ject is of concern to all regulatory bodies 
having to do with qualification of welding 
operators, the matter was referred by the 
Board of Directors to a Special Commit- 
tee, with scope to lay plans for the calling 
of a conference of all interested groups 
for the purpose of considering the forma- 
tion of a committee or organization that 
would investigate the subject thoroughly 
and determine what should be done in the 
direction indicated. The A.W.S. Special 
Committee prepared list of interested 
organizations and sent out call for the 
first conference. Mr. A. C. Weigel was 
named by the Board of Directors to repre- 
sent A.W.S. at the proposed conference. 
The first conference was held in New York 
on August 25th when a permanent or- 
ganization was effected. 


Code of Principle of Conduct 


The Committee finds itself in the for- 
tunate position of not having to function 
during the year. 


Employment Service 


For the benefit of the Society mem- 
bership and the welding industry, a 
column in THE WELDING JOURNAL is 
devoted each month to Positions Vacant 
and Services Available. We are able to 
include only those coming to the attention 
of Headquarters. We shall be glad to 
have more members take advantage of this 
service. 


Acknowledgments 


The splendid results recorded above 
have been made possible only by .the 
untiring efforts of the National, District 
and Section Officers, Committee Chair- 
men and Members, the loyal support of the 
Sustaining Members and Advertisers and 
to the devoted and effective work of the 


1100 


staff 
debted 


To all, the Society is deeply in- 
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Probably the greatest single accom- 
plishment of the Welding Research Coun- 
cil during the past fiscal year is a better 
understanding of the fundamentals of two 
major problems which confront the weld- 
ing industry, namely, Weldability and 
Weld Stresses. 


We have already made _ substantial 
progress in the study of weldability, 
covering the base metal, the weld deposit, 
and the joint as a whole. Continuation 
and important additions are either under 
way or planned for the coming year. 
These have already been fully financed. 

In our study of the very complex prob- 
lem of Weld Stresses, the progress has 
been somewhat slower, although an ex- 
cellent start has been made. From the 
rational standpoint this was literally a 
virgin field and we soon found a dearth 
of quantitative knowledge in the allied 
field of elasticity and plasticity. For ex- 
ample, it is one thing to know that a cer- 
tain combination of multiaxial stresses 
exists in a certain region, but quite another 
to know how the metal behaves under 
those stresses, particularly the degree in 
which relief by plastic flow can take place, 
and the relation of this degree to the 
physical properties of the material in 
question. 

Some twenty-five reports have come 
about as the result of the Welding Re- 
search Council’s endeavors during the past 
year. These reports relate to a variety of 
subjects. In addition, many valuable re- 
ports have been contributed by cooperat- 
ing agencies and member companies 
affiliated with the Council. 


During the fiscal year ending September 
30th, the Council published a total num- 
ber of 680 pages in its regular Research 
Supplement as compared with 620 pages 
the year previous. In addition the 
AMERICAN WELDING Society has pre- 
pared several booklets and pamphlets of 
some of the special reports of the Council. 
Two University of Illinois Bulletins were 
issued during the fiscal year covering the 
Fatigue Investigations. 


We are proud that some of the engi- 
neering societies and large technical trade 
associations have come to look upon 
Welding Research Council as their weld- 
ing research organization. One large 
trade organization has contributed $62,- 
000 for the current year. In this con- 
nection the members of Welding Research 
Council have had ample proof that its 
affiliation with Engineering Foundation 
is a very vital asset. 

The Welding Research Council is par- 
ticularty grateful to the AMERICAN WELDING 
Society for providing a forum for the pres- 
entation of its research reports at the 
Annual Meeting of the Society, and for the 
dissemination of knowledge gained in the 
Research Supplement of Tuk WELDING 
JouRNAL. The use of the results in the 
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codes and standards of the S 
decided inspiration to the resear 


TECHNICAL COMMITTEE Ac VITIES 
By R. W. CLARK, Chairman, ( 
on Outline of Work i 


Introduction rgamiz 


The Committee on Outline of Work} eat 
continued to direct the effort 
Society’s Technical Committees towa; 
the fullest possible achievement ; tte 
which would be of aid in our count; 
war effort. Other matters, of 
permanent nature, were also c: r 
these, however, were given secondary 
sideration. 

In keeping with the desire to aid in thy 
war effort, assistance, when required, ha 
been rendered both to government agen the apP 
cies and private organizations engaged nd ae 
such work. How successful the ful 
of the desire to aid in the war effort ha 
been, can be determined by the aceo Two 
plishments of the past year as indicated | ther s¢ 
the progress report which follow: the pas' 


Administration of mittee « 
Technical Committee Activities 


Acting on the recommendation of the sent thi 
Committee on Outline of Work, the Boar 
of Directors voted in September 194 
appoint Mr. S. A. Greenberg as A 
Technical Secretary of the Society for t 
duration. 

On February 29, 1944, the Com 
on Outline of Work, appointed a $ 
mittee on Organization to study th The 


tee of t 


toning 


present organization of Technical Con and pu 
mittees and several alternate organiza Part 
tional plans submitted, and to recomme: St 
any changes which might be necessar M 
Undertaking its assignment, the Sub ti 
mittee on Organization prepared organiza: Wel 
tional charts showing the functioning cr 
the technical committees under the present Stru 
and proposed plans. Full consideratior Cc 
was given to each of the organizationa The 
setups and the Subcommittee ere 
mously agreed that whatever the setu; 

the motivating philosophy should be that Rul 
the setup was flexible enough to permit s 
the fulfillment of a particular assignment An 
by a Technical Committee without to nance 
much encumbrance in functional details Weldi 
It was finally determined that the present Army 
organizational setup was most satisiactory submi 
and presented none of the objections of the partn 
alternate proposals. The Subcormmittet tion 


recommended, therefore, that no change be 
made in the present organizational! setuf parti 
of the Society’s Technical Cominittee edi tio 
and the Committee on Outline of Work a 


cepted this recommendation. utio 
In an attempt to improve the fuuctio! 1h 
ing of the Committee on Outline of Work pare 


consideration was given to the org 
tion of an Advisory Subcommitt« 
posed of a few members which would serv' R 
to review matters concerning the te 

committees of the Society as they might! 

arise in the time between meetings of “* R 
Committee on Outline of Work, anc rec 
ommend to the Committee on Out 0 Re 
Work any specific actions which mig 
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A temporary Advisory Sub- 


eces 
omni was appointed for a trial period 
f one year and it is expected that this 
rang’ nt will now be made permanent. 
grran 
New Committee Activities 
Tw w technical committees were 
luring the past year: 
4 | linating Committee on Re- 


rch was appointed to effect a closer cor- 
celati tween the AMERICAN WELDING 
Socrety'’s standardization activities and 
the research activities of Welding Research 


4 Committee on Metallizing was ap- 
nted to prepare standards for the vari- 

plications of the metallizing process 
Several new activities are being studied 
) determine the advisability of creating 
technical committees on brazing and on 
application of welding in the railroad 

| automotive industries. 


peration with Other Societies 


Two representatives on committees of 

ther societies were also appointed during 
past year as follows: 

Mr. R. E. Cecil was appointed to repre- 
ent the Society on the Advisory Com- 
ittee of the National Board of Boiler and 
Fressure Vessel Inspectors. 

Mr. D. H. Corey was appointed to repre- 
sent the Society on the Editorial Commit- 
tee of the Heating, Piping and Air Condi- 


tioning Contractors National Association 


Codes, Standards and Reports 
odes and Standards® 


following standards were approved 
nd published during the past year: 

Part B-1, Oxy-Acetylene Welding of 
Steel-Aircraft of the Code of 
Minimum Requirements for Instruc- 
tion of Welding Operators. 

Weldability Standards for Alternate Air- 
craft Steels. 

Structural Failures in Welded Ship 
Construction. 

lhe following standard was revised and 

approved for publication: 
Rules for Fusion Welding Piping in 
Marine Construction. 
An Emergency Standard titled ‘“Ord- 
¢ Inspection Handbook for Metal Arc 
Welding” was prepared by the A.W.S 
Army Ordnance Advisory Committee and 
submitted to the U. S. Army Ordnance De- 
partment for publication and distribu- 
“on among its personnel. It is also ex- 
when the U.S. Army Ordnance De- 
ent completes publication of its 

hat the Society will undertake 
ation of a similar edition for distri- 
ition to industry. 


following standards have been pre- 

Pared and published in Tur 

AL for comments but have not yet 

pproved: 

Recommended Practices for the Spot 
| Seam Welding of Low Carbon 
els 

Recommended Practices for the Spot 
id Seam Welding of Coated Steels 

Recommended Practices for the Spot 

ind Seam Welding of Stainless Steels 
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Recommended Practices for the Flash 
Welding of Low and Medium Forg- 
ing Strength Steels. 


Reports 


To meet the interest evoked by the 
deep-fillet welding process, a Special Com- 
mittee to Obtain Data on Deep Fillet 
Welding was appointed by the Committee 
on Outline of Work to correlate the data 
available on the subject. A report on 
Deep Fillet Welding containing recom- 
mendations on the various aspects of the 
technique was prepared by the Special 
Committee. These recommendations have 
been transmitted to the existing A.W.S 
Technical Committees and are being con- 
sidered by them 

To meet the needs for a suitable stand- 
ard on safety recommendations, the 
Society acting jointly with N.E.M.A 
and R.W.M.A. recommended to the 
American Standards Association the prep- 
aration of an American Standard on the 
subject. A draft of the proposed safety 
standard was prepared by the A.W.S 
Committee on Safety Recommendations 
and forwarded to an A.S.A. Committee 
which, after reviewing and revising the 
draft, issued a ‘Safety Standard in Elec- 
tric and Gas Welding and Cutting,” now 
published 


Conclusion 


Detailed considerations of the forego- 
ing standards together with a report of the 
work now in progress, will be found in the 
reports of the individual technical com- 
mittees. 

The Committee on Outline of Work sin- 
cerely believes that the accomplishments 
indicated in the foregoing report are in 
keeping with its dedication to a full service 
in the war effort of our country, and, 
further, that these accomplishments repre- 
sent a year of progress in the matter of 
permanent standards as well. The Com- 
mittee is gratified too by the status of 
progress of standards now in the course of 
preparation and looks forward to even 
greater achievements during the forth- 
coming year. Acknowledgment is made 
to all those individuals whose efforts have 
contributed to this progress 

It is resolved that the Committee on 
Outline of Work, and through it all of the 
technical committees of the Society, will 
dedicate their efforts toward continued 
service to the technical needs of our coun- 
try’s industries in keeping with the 
AMERICAN WELDING Society's position 
as the authoritative organization on weld- 
ing. 


A.W.S. Army Ordnance Advisory Committee 


The A.W.S. Army Ordnance Advisory 
Committee was appointed on October 


1943, to assist on specially assigned wek 
ing projects as requested by the Army 
Ordnance Welding Committee 

The first task assigned to the Committe: 
was the preparation of a manual setting 
forth that information which would assist 
the Ordnance Department inspector in 
more efficiently and expeditiously fulfilling 
his duties 

The completed draft titled, ‘Ordnance 
Inspection Handbook for Manual Metal- 


Arc Welding, includes sections on 
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the qualifications of an inspector; the 
duties of an inspector; the philosophy and 
use of welding procedure and operator 
qualification tests; a discussion on welding 
defects and some possible cause the 
standard methods of inspection and testing 
including their application and limitations 
and a discussion on the use of welding sym- 
bols and standard welding nomenclature 

After final editorial revision, the “‘Ord- 
nance Inspection Handbook"’ was ap- 
proved as an Emergency Standard and 
submitted in June 1944 to the U. S. Army 
Ordnance Dept. for publication and distri 
bution to Ordnance Department person 
nel. At the same time it was felt desirable 
to make copies of the Handbook availabk 
to industry, and it was therefore decided 
that the Society will publish a duplicate 
edition for that purpose. 

Having completed this task, it is ex 
pected that the Committee will undertake 
the preparation of similar data on gas and 
resistance welding should U.S. Army 
Ordnance Welding Committee deem this 
necessary. 


Conference Committee on Welded Bridges 


This Committee has been functioning 
since 1934 in the preparation of appropri 
ate specifications covering the design and 
fabrication of welded bridge The first 
edition of a specification was issued in 
1936 and revised editions have been pre 
pared periodically, the most recent in 1941 

Toward the end of the last fiscal year in 
1943, the Committee reviewed and modi- 
fied its personnel and organization prepara 
tory to undertaking further revision of the 
Specifications for Welded Highway and 
Railway Bridge: 

The various Subcommittees have now 
met and considered the respective sec- 
tions of the Specifications assigned to them 
and it is expected that their tasks will be 
completed during the forthcoming year 
The Committee will then review the re- 
vision and submit it for approval 

The new revision will include a modi- 
fication of present design str require- 
ments, and the addition and clarification 
of weld detail requirement It is there 
fore expected to be of significant assistance 
in postwar bridge construction 


Committee Building Code 


This Committee has devoted its efforts 
to the preparation of suitable building 
code requirements for the control of weld- 
ing in building construction The most 
recent issue of such requirements titled, 
Code for Arc and Gas Welding in Build- 
ing Construction,’ was published in 1941 
and is intended for adoption by municipal 
and other code-writing bod 

Since the issuance of the Code in 194 
the Committee has applied its efforts 
toward a wider acceptance of the Code 
which would result in a uniformity of 
welding requirements in building con 
struction his past year the Ch 
of the Committee has accepted t 
of the Official 


ence of America to present papers 
ing requirements in building cod 
cussions following each of the 
indicated a lively interest among 
forcement officials in the subject 
ing in building construction and 
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emphasize the importance of an AMERICAN 
WELDING Society standard in this field. 

Numerous comments and suggestions 
have been submitted with respect to the 
present edition, which has a tentative 
status, and they have recently been sent 
to the members of the Committee for their 
consideration. It is hoped that a meeting 
can be arranged at an early date for the 
disposition of these, and any other com- 
ments which may be received, prior to 
recommending advancement of the Code 
to the status of a full standard. 


Committee on Definitions and Chart 


The present Committee on Definitions 
and Chart was appointed in 1938 and 
assigned the task of revising and bring- 
ing up to date the welding definitions pre- 
pared by an earlier Committee and issued 
in 1929. The Committee completed its 
initial work in 1939 and its report was 
published in January 1940 under the title 
of “Tentative Definitions of Welding 
Terms and Master Chart of Welding 
Processes.” 

In 1942 the Committee completed a re- 
vision of the tentative report which was 
approved and published as a full standard 
in 1942. The Society’s standard defini- 
tions have been adopted in whole or in 
part by a number of other organizations 
including the American Institute of Elec- 
trical Engineers, the American Standards 
Association, the American Petroleum In- 
stitute and the Resistance Welder Manu- 
facturers’ Association. 

During the past year the Committee has 
considered a revision of the present Stand- 
ard to include new terms suggested by 
various groups. The Committee expects 
to present a revised report during the com- 
ing year. 


A.W.S-A.S.M.E. Conference Committee 


Active cooperation with the A.S.M.E. 
Boiler Code Committee has continued 
and a number of questions requiring con- 
sideration and study have been handled to 
mutual advantage. Welding operator 
qualification problems have continued to 
occupy the Committee’s attention and our 
Committee has been able to render the 
Boiler Code Committee valuable assist- 
ance. The Conference Committee has 
been fortunate in having behind it the re- 
sources of the Society’s files which have 
assisted the Boiler Code Committee on 
numerous occasions. The members of the 
Conference Committee are, of course, in 
close cortact with the A.W.S. activities 
and they are thus able to keep the Boiler 
Code Committee in close touch with the 
developments in this field. The personnel 
of the Conference Committee is well suited 
to the purpose of this cooperative relation- 
ship and there appears to be no need for 
any change therein. 


A.W.S.-A.S.T.M. Committee on Filler 
Metal 

The A.W.S.-A.S.T.M. Committee on 

Filler Metal was organized in 1942. Dur- 


ing the past year, the Tentative Specifica- 
tions for Aluminum and Aluminum Alloy 
Metal Arc-Welding Electrodes, Serial 
Designation B184-43T was prepared and 
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published, and the Tentative Specifica- 
tions for Iron and Steel Arc-Welding Elec- 
trodes, Serial Designation A233-42T were 
revised and published as Serial Designa- 
tion A233-43T, continuing as tentative. 
The Tentative Specifications for Iron and 
Steel Gas-Welding Rods, Serial Designa- 


tion A251-42T were also continued as 
tentative. 

The progress made is further indicated 
in the subcommittee reports which follow: 


Subcommittee I—Iron and Steel Arc-Weld- 
ing Electrodes 


This subcommittee is now considering 
further revisions of the present Tentative 
Specifications for Iron and Steel Arc-Weld- 
ing Electrodes, Serial Designation A253 
43T, and it is expected that the revised 
specification will be submitted for approval 
later this year. 


Subcommittee II—Iron and Steel Gas-Weld- 
ing Rods 


This subcommittee has recently re- 
viewed the present Tentative Specifica- 
tions for Iron and Steel Gas-Welding Rods 
and has decided to consider several sug- 
gestions which have been received for 
amplifying the specifications. 


Subcommittee IIIJ—Aluminum and Alu- 


minum Alloy Filler Metal 


This subcommittee having recently 
completed specifications for aluminum 
and aluminum alloy arc-welding electrodes, 
has now undertaken the preparation of 
specifications for aluminum and aluminum 
alloy gas-welding rods, a first draft hav- 
ing been circulated to the membership for 
comments. 


Subcommittee I V- 


Metal 


High Alloy Steel Filler 


This subcommittee has been studying a 
proposed draft of specifications for stain- 
less steel electrodes which has now been 
circulated for letter ballot approval of the 
subcommittee. 


Subcommittee 


Filler Metal 


-Nickel and Nickel Alloy 


During the past year a tentative draft 
covering filler metal of Nickel, Monel, 
Inconel, Illium and the several Hastelloy 
compositions was prepared and discussed 
with the manufacturers of these composi- 
tions. Sufficient data were not available 
for Illium and the Hastelloys and it ap- 
pears that the initial specification will have 
to be confined to the other materials men 
tioned. 


Subcommittee VI—Copper and 


Alloy Filler metal 


Copper 


This subcommittee is in its first year of 
operation and is engaged in the prepara- 
tion of specifications for copper and cop- 
per alloy electrodes, which it is expected 
will be available in the near future. 


In June 1944 it was also decided to 
organize a Subcommittee VII on Hard 
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Facing Materials, but its organi: 


still in progress. 


Committee on Recommended Pract 


cation j 


Inspection of Welding 


This Committee prepared a re; 
Inspection which appears as Chapter 


the 1942 Welding Handbook. The re, 


has also been published in pamphlet f. 
under the title ‘“Recommended Pract; 
for Inspection of Fusion Welding 


While the Committee is an inactive 


at present it was deemed expedient 


tinue it for the purpose of having 
able in case there arose a need for 
in or additions to the Chapter 

Committee prepared for the 1942 || 


Handbook. 


Committee on Welding in Marine Consiruc. 


tion 


This Committee has 
with the standardization of weldi: 


concerne 


tices in the shipbuilding industry. | 
efforts have been devoted to thx lat 


of standards and reports on w 


shipbuildir 


1g, 


and, in 


accordance: 


recently adopted objectives, ‘‘to pr 
gating the maximum use in the mari 
field of the general codes and standard 


the Society. 


A meeting of the Committee wa 
October 1943 during the Annual M 
of the Society at which time its tv 
committees were reorganized and retit 


*‘Subcommittee 


Hull 


on 


Constructi 


and ‘‘Subcommittee on Machinery 
struction.” 


Each of these sub®ommittees has 
pleted a report during the past year 
Subcommittee on Hull Constructior 
pleted the report, “Structural Failur 


Ship Construction.”’ 
Machinery 


on 


The 


Subcom: 


Construction cor 


the standard, ‘“‘Rules for Fusion Wel 
Piping in Marine Construction 


A meeting of the Committee has 
scheduled during the forthcoming An 
Meeting of the Society at which tim: 
sideration will be given to preparing a p! 
gram of work for the ensuing year. 


Committee on Minimum Requirement 


Instructi 


on 


of Welding 


Trade Schools 


Operator 


This Committee is engaged in the pr: 
ration of proper minimum requiremen|! 
instruction of welding operators in t 


sche 


The 


Committee 


is cou 


both with arc- and gas-welding and 
formulating its standards has com! 

sound educational principles with accep" 
industrial practices. 


In July 1942, the Committee complet 
the first of four basic courses of th 
of Minimum Requirements for Instruct 
of Welding Operators, titled ‘‘Part 4 
Arc Welding of Steel to In. | 
This standard has met with wide 
ance, and the Committee has be« 
gratified with the assistance which P 
has been in the training of welding 
tors for war industry. 


Having completed Part 
mittee then elected to consider the 
ration of a course in the oxy-acetylene 
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o¢ of light materials. To meet the im- 
if eeds of the aircraft industry it 
as decided to confine the course to air- 
raft ling. This course has occupied 


eater attentions of the Committee 
if past year. Two meetings were 
ed the first in October 1943. Part B-1, 
wacetylene Welding of Steel-Aircraft’’ 
wid have been completed at that time 
t that it was desired to have the Code 
to qualification test requirements 
f the Army and Navy (AN-T-38), and 
-e were in the course of being revised at 
time. It was decided at that time to 
efer final approval of Part B-1 until the 
walification specifications were reissued. 
The delay necessitated by this decision 
an be easily justified, however. The 
\rmy and Navy Working Committee, 
hich was drafting the specification, was 
avited to consult with the Committee 
ind through mutual cooperation both 
4N-T-38 and Part B-1 were improved 
d made to conform with each other. 
At the second meeting of the Committee 
this year, Part B-1 was approved as re- 
{and plans for the future work of the 
Committee were discussed. It has been 
ecided that two new courses are to be pre- 
pared concurrently. They are: 


1) Are Welding of Steel—Aircraft 

2) Are Welding of Light Gage Steel 

At the same time, Part A is to be re- 

wed and revised prior to recommending 

advancement to the status of a full 
tandard of the Society. 

Among future courses to be prepared by 
the Committee are the Oxy-acetylene Weld- 
ng of Steel (other than afrcraft) and the 
cand Gas Welding of Piping 
How well the Committee’s efforts have 
been received can be illustrated by the 
laudatory remarks recently made by Mr 
L. S$. Hawkins, Director of Vocational 
[raining for Defense Workers, U. S 
Office of Education. In expressing strong 
approval of the work of the Committee he 
stated that it served to demonstrate the 
soundness of industry and educators work- 
ing together in planning training programs 
for the trades, combining up-to-date data 
of the industry and sound teaching 
methods. It would be most desirable, he 
further stated, if other industries recog- 
nized the leadership taken by the welding 
industry through the AMERICAN WELDING 
SOCIETY, and cooperated in the organiza 
tion of similar committees in their re- 
spective trades. 


Committee on Non-Destructive Tests for 

Weld 

This Committee was organized Janu- 
ary 1940 and is presently functioning 
through the following three subcom- 
mitt Subcommittee on Visual Inspec- 
tion, Subcommittee on Magnetic Particle 
Analysis, Subcommittee on Radiography 

During the past year one meeting of the 
Committee was held when it was decided 
‘o record the preference of the Committee 
lor the A.S.M.E.-A.P.I. penetrameter in 
lavor of other types suggested. At that 
meeting plans were also discussed for the 


Committee's activities in the preparation 
ol an inspection handbook for the U. S. 
1944 


Army Ordnance Department. This work 
was later undertaken and sections of the 
handbook dealing with visual inspection, 
non-destructive test methods, magnetic 
particle inspection and radiographic in- 
spection were prepared by members of the 
respective subcommittees under the direc- 
tion of the Chairman of the Committee 
These various efforts represent months of 
work, and are regarded as worthy con 
tributions from the Non-Destructive Test 
Committee. 


Commiuttee on Large Welded Pipe for Hy- 
draulic Purposes 


The Committee, for the past two or 
three years, has suspended its activities 
due to war conditions. In 1941 the Com 
mittee was just about ready to propose a 
tentative code in this particular field of 
welding technique. The war, however, has 
absorbed the time and energy of the mem 
bers to a point prohibiting their activity 

It may also be pointed out that at the 
present time there is little activity in the 
special field which would be covered by 
the code as proposed, and furthermore the 
very considerable amount of research and 
development work in the field of welding 
incident to our war effort may very well 
call for a review with reference to its pos 
sible influence on the proposed code. 

For these reasons it has seemed entirely 
justifiable to defer any attempt to further 
work on the code until postwar conditions 
permit a survey of the results of this recent 
research and experimental work. 


Committee on Pressure Piping 


This Committee was appointed to pre 
pare a Code for welding pressure piping 
for all applications, including hydraulic, 
gas, air, oil and refrigeration. The mem- 
bership of this Committee is identical with 
that of the A.S.A. Sectional Committee on 
Code for Pressure Piping, Subcommittee 
No. 8, Subgroup No. 4, which Committe« 
has reported to the Main A.S.A. Sectional 
Committee on Code for Pressure Piping 
A Code has now been published. The 
Committee has undertaken no new work 
during the past year nor does it contem- 
plate undertaking any new Work during the 
coming year since it is believed that the 
A.S.A. Code fully covers the matter of 
pressure piping 


A.W.S. Resistance Welding Committee 


The function of this Committee is to co 
ordinate and present to industry, in the 
form of recommended practices and stan 
dards, information in the field of resist- 
ance welding which has been obtained 
directly from industry or from funda 
mental research projects 

A meeting was held in Washington on 
Dec. 16, 1943, for the purpose of coordinat 
ing the weld pull strength values for car- 
bon and stainless steel with the Army and 
Navy services. Asa result of this meeting 
standards of weld strength subsequently 
issued for Army-Navy specifications will 
be in conformity with A.W.S. recom- 
mended practices. 

On March 10, 1944, Col. G. F. Jenks 
resigned as chairman of the Resistance 
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Welding Standards Committee and J. R 
Fetcher was elected to fill the vacancy 
At the second of two meetings of the execu 
tive subcommittee, consideration was 
given to the need for reorganizing the per 
sonnel of the Committee. With the ap 
proval of the Committee on Outline of 
Work, the membership, which had previ- 
ously numbered about 80, was reduced to 
about 35, and the Committee was re 
titled “‘Resistance Welding Committee 
his Committee, as now constituted, 
largely parallels the membership of the 
Welding Research Council Resistance 
Welding Committee. It is felt that this 
parallelism will effect a coordination be 
tween the research developments and 
standardization efforts 

The work accomplished during the year 
is briefly as follows: 


Spot and Seam Welding of Low-Carbon 
Steel, Coated and Uncoated 


Recommended practices originally pub 
lished in June 1943 have been revised with 
the addition of data on pulsation welding 
and information on the welding of coated 
steels. These data have been published 
for comments in the August 1944 issue of 
WELDING JOURNAI 


Spot and Seam MH elding of Stainle Weel 


As in the case of low-carbon steel data, 
the recommended practice have 
published for comment in the August 1044 


issue of THE WELDING JOURNAI 


Flash Welding 


Recommended practices for flash weld 
ing of carbon and low-alloy steel have been 
published in the September 1944 issue of 


WELDING JOURNAI 


Vethods of Testing Resistance Weld 


Recommended practices have been com 


piled and will be submitted for approval 
and published shortly 


Projection Welding 


The prominent fabricators using this 
welding process have been solicited for data 
on projection welding and the information 
so gathered ts in the process of being com 
piled and published 


Definitions and Symbols 


The subcommittee is now working on 
the revisions and additions to be made for 
both resistance welding definitions and 
It is hoped that this work will 
result in the clarifying of terms and their 
definitions which heretofore have been 
loosely used 


symbols 


Similarly, consideration will 
be given to the present use of resistance 
welding symbols and the need for change 
When completed, this work will be co 
ordinated with the definitions and symbols 
published by the A.W.S. Committees on 
Definitions and Symbols 


A subcommittee has only recently been 
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organized for the purpose of preparing 
recommended practices for the spot weld- 
ing of hardenable steels. 

A subcommittee was also organized for 
the purpose of studying electrode stand- 
ards. This study was made in conjunc- 
tion with the American Standards Associa- 
tion War Standards Committee on Resist- 
ance Welding, and the report of the sub- 
committee has therefore been submitted to 
the American Standards Association. In- 
cluded in the report is a recommendation 
of a standard electrode taper which is the 
result of study made by this subcommittee 

The Resistance Welding Committee will 
continue to devote its work to the study of 
recommended practices and standards 
There are two outstanding projects which 
it is felt should be considered. The first is 
the study of quality control by statistical 
analysis. Recent interest has been ex- 
pressed by the aircraft companies in 
methods of quality control that are more 
reliable than those used heretofore. As 
yet, industry has not been supplied with 
data on the fatigue strength of spot» and 
seam welds. It is hoped that research pro- 
grams will be initiated in this vital field. 


Committee on Safety Recommendations 


During the past year several inquiries 
were presented to this Committee which 
were handled largely by correspondence. 
Information regarding the toxicity of 
welding fumes from electrodes, the derma- 
tological effects of arc welding, the pre- 
cautions to be taken in lead burning opera- 
tions, and the proper precautions for pro- 
tecting the eyes of welding personnel was 
provided in reply to these inquiries. 

Early in 1943 this Committee com- 
menced the task of drafting safety stand- 
ards for welding and cutting and having 
completed this task later that year, sub- 
mitted its recommendations to the Ameri- 
can Standards Association. These efforts 
have resulted in the issuance of the A.S.A. 
War Standard, ‘‘Safety in Electric and Gas 
Welding and Cutting.” 


Committee on Standard Tests for Welds 


The Standard Methods for Mechanical 
Testing of Welds prepared by this Com- 
mittee were transferred from tentative to 
standard status somewhat over a year ago, 
and as a result during the past year this 
Committee was less active than during the 
preceding year. 

A meeting was held in October 1943 at 
which the proposed Tee-Bend Test methods 
were carefully considered, and referred to 
a subcommittee for further study and re- 
vision. Final action on any proposed 
A.W.S. Weld Bead Hardness or Jominy 
Test standard methods was deferred. Con 
sideration was also given to deviations be- 
tween the A.W.S. tension-test specimen 
and a somewhat similar specimen called 
for in Army-Navy Specification AN-T-38, 
with a view to harmonizing the two. 

In January 1944 a question was laid be- 
fore the chairman of the Committee as to 
the specific elongation requirements to be 
specified for high tensile strength steels. 
This was referred back to the Committee 
on Outline of Work, as being outside the 
scope of this Committee, which deals 
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particularly with methods of testing 
rather than specific values. 

In view of the development of new 
methods of tests for resistance welds, 
additional members have been appointed 
to the Committee who would adequately 
represent this field. 


Committee on Standard Qualification Pro- 
cedure 


The Committee on Standard Qualifica- 
tion Procedure is concerned with the 
formulation of standard methods for the 
qualification of welding procedures and 
welding operators, and the promulgation 
of these standard methods for adoption by 
code-writing bodies to effect a general uni- 
formity of welding qualification require- 
ments. 

A standard qualification procedure, 
covering both welding procedures and 
operators, was prepared by the Committee 
and revisions to the original standard were 
made in 1938 and 1941, the latter being 
the issue in current use. 

More recently it was deemed desirable 
to revise the present (1941) edition before 
advancing it from its tentative status to 
the status of a full standard of the Society. 
In this connection a meeting of the Com- 
mittee was held in October 1943 during the 
Annual Meeting of the Society in Chicago. 
The proposed revision was discussed, and 
it was decided to divide the present Stand- 
ard Qualification Procedure into separate 
standards for arc and gas welding, each of 
these being further subdivided into in- 
dividual sections for procedure qualifica- 
tion and operator qualification. The 
drafting of these revisions is now in 
progress. 

Another meeting of the Committee is to 
be held shortly at which time the Com- 
mittee’s present assignment will be further 
considered. 


Committee on Standard Procedures of Weld- 
ing and Standards for Welded Joints 


This Committee was appointed for the 
purpose of preparing welding procedures 
and joint details for arc- and gas-welding 
low-carbon and commercial low-alloy 
steels. In an effort to simplify the work of 
the Committee, and thereby expedite its 
progress, it was decided to prepare an arc- 
welding procedure specification before 
starting work on a similar standard for gas 
welding. 

A first draft of the tentative arc-welding 
procedure was prepared in March 1943 and 
distributed among all A.W.S. Technical 
Committee members who might be con- 
cerned with such a standard. On the 
basis of comments received and discussed 
by the Committee, a revised draft of the 
specification was prepared. 

Two meetings of the Committee have 
been held this year to discuss the second 
draft, and based on the changes deter- 
mined at these meetings, a third draft of 
the arc-welding procedure specification is 
to be prepared. It is hoped that this draft 
will be abproved by the Committee after 
final modifications have been made. 


Committee on Rules for Field Welding of 
Storage Tanks 


This Committee has been assigned the 
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task of developing general welding 
ards applicable to the constry 
field welded storage tanks, Operating 
generally at atmospheric pressure o; 
over 15 lb. per square inch gage p: 
A specification entitled ‘‘Rules 
Welding of Steel Storage Tank 
published in December 1940. In 
few minor revisions were made f 
poses of clarification; these were pu 
as amendments in May 1942. 

The following conference committ; 
the main committee exist: 

The A.P.I.-A.W.S. Conferenc: 
mittee on Welded Oil Storage Tank 
tively advise the American Petrol: 
stitute Committee on Oil Storage 
regarding all matters relating to 

The A.W.W.A.-A.W.S. Committ 1 
Elevated Steel Water Tanks, Standpipes 
and Reservoirs prepared a specification for 
the American Water Works Asso 
with the title “Elevated Steel Water 
Tanks, Standpipes and Reservoirs.”’ 

The A.R.E.A.-A.W.S. Conference 
mittee on Welded Storage Tanks for R 
way Service served in the preparatio: 
specification covering ‘‘Welded Stor 
Tanks for Railway Service” whic! 
issued in 1943. 

The main committee and conf 
committees are prepared to revi 
matters presented to them by any 
coordinating societies in regard to 
fications for the field welding of sto 
tanks. 


Committee on Symbols 


Due to the more or less informa! agres 
ment among the various members 
Symbols Committee that it would be 
undesirable to make any changes i 
symbols during the present emergency, » 
changes have been made. A number of 
suggestions have been received from vari- 
ous agencies and a meeting is to be called 
at the Convention this fall in Cleveland 
at which time these changes will be given 
consideration. 


A.W.W.A.-A.W.S. Committee on Spec 
cations for Field Welding of Steel Water 
Pipe Joints 


This Committee has been engag‘ 
the preparation of Specifications for t 
Field Welding of Water Pipe Joints. [he 
Committee has been actively engag: 
this effort and is presently considering 
sixth draft of these standaras. It 
hoped that continued progress wil! pern 
the Committee to complete these sta 
ards in the near future. 


Reports of A.W.S. Representatives 
Technical Committees of Other Societies 


American Standards Association 


Committee A-10—Safety Code for 
struction Work 


This Committee has been very act've 
during the past year. The complete Cove 
was the subject of discussion at sever 
meetings. A final draft was app! 
early this year and copies are expect: 
be available soon. 
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A-57—Building Code Require- 
r Ir nN and Sleel 


Sectional Committee A57 is one 


a iber of related committees ap- 
™ y the American Standards Asso 
: » study and recommend for adop- 


us building code requirements 
11, 1943, the American Stand 
ociation approved ‘Structural 


Ste iveted, Bolted or Welded Con- 
ote A57.1-1943”"" prepared by this 

N cetings have been held by the 
Co tee during the past year 

It commended that the AMERICAN 
Wi SOCIETY continue its represen- 
tati the Committee 
Com e B-31——Code for Pressure Piping 

Sectional Committee B-31—Code for 
Pressure Piping held no meetings during 

, rhe last revision of the A.S.A. 

Code for Pressure Piping was completed in 
942 Che revised Code was approved 
in November 1942 and _ subsequently 


published. No meetings of the Commit- 
tee are contemplated until further revisions 
are required. However, in view of the 


velding industry’s interest in the Code, 
the Society should maintain representa- 
tion on the Committee. 


mmiltee C-42—Electrical Definitions 


An A.S.A. Standard covering Electrical 
efinitions was published in 1942. This 


Sectional Committee is to continue and 
vill be responsible for preparing a revised 
lition for publication It is recom- 


mended that the AMERICAN WELDING 
CIETY continue its representation on 
this Committee. 


utee C-67—Preferred Voltage 100 


ind Under 


\ meeting of this Committee was held 


on November 4, 1943. Such matters as 
indard voltage or preferred voltage were 
cussed and it was decided that defini- 


is Of all of the new terms used should 


appear in the 
Definitions for 


American Standard on 
Electrical Term Che 
Committee authorized subn itting the en- 


tire recommendations to the Committee 


membership Ballot included vote on 

both the standard proper and the appen 

dix 

Committee Z-2—Protection of Head , Eye 
élc., of Industrial Worker 


This Committee has not been called 
together during the past year and it is 
felt that there is no need for action at the 


present time. 


Committee Z-10-—Letter Symbols and A 
\ 


breviations for Science and F ngineering 


No meeting of this Committee has been 
held during the last year. Subcommittee 
11 on Abbreviations for Scientific and 
Engineering Terms, on which the Society’s 
representatives also serve, has likewise 
been inactive 

It is recommended that representation 
of the Society in thi 
tinued. 


activity be con 


Committee Z-28 rk in Ce mpre l Aur 


No meetings of this Committee were 
held during the past year A tentative 
code is being drafted to be submitted to 


the Committee for action before long 


Committee Z-32——Grabh Ca and 
n Drawing 
There was no activity of this Committe: 


} 


so far as welding symbols were concerned 


; 
American Society hor lest neg la 


Committee B-5—<( pper and Copper Al 


Phere has been no meeting of this Com 
mittee during the past year Phe put 
pose of this Committee is to draw up 
specifications relative to wrought copper 
and copper alloys, and it is desirable that a 


member of the AMERICAN WeELDING 


SOCIETY be an active member of this Com 
mittee 


Imerican Institute of Electrical ngineers 
Committee on Electr Laing 
milltee n Power > ipply r Weldin 


Operations 


Chis Committee has not met during the 
year. Although this Committee was ve ry 
active a few years ago, the work com 
pleted at that time seems to have made it 
unnecessary to do further work until addi 


tional important problems aris« 


Association of American Railroads 


Commultee on Fusion éelded Tank Car 


Tanks 


There have been no meetings to which 
your representative was invited to attend 
It isrecommended that A.W S. representa- 
tion be continued 


Wetals Handbook Committee 


The representation of the AMERICAN 
WELDING Society on this Committee has 
continued throughout the vear Phere 
was one meeting of the main Committee 
Subcommittees have been organized and 


work is in progress in revi ing and im 
proving the next edition of the Metal 
Handbook. The revised articles are be ing 


examined as received 


activity can be reported 


Progre in this 

Recommenda 
tion 1s made that representation of the 
AMERICAN WELDING Socrety on. this 
Committee be continued 


Imerican Petroleum Institut 
Field Welding of Casing 


During the past year, no meeting of thi 
Committee was held Chere has been no 
activity of any kind during the past year 


on the field welding of ca ing 
Inter» leetylene A tation 
Committee on Welding and Cutting C} t 


rhis Committee has been 


ing the last year because no action has 
been taken to revise the Met Handi 4 


1944 
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OPERATORS, TOC 


WILL FIND IT EASIER TO MEET 
SPECIFICATIONS WITH THESE 


Excellent welding characteristics are as- 
sured because each G-E electrode is specifi- 
cally designed to meet all the requirements of 
the one A.W.S. classification under which it 
is listed. No attempt has been made to make 
any one electrode meet more than one classifi- 
cation, as this invariably requires a sacrifice 
in performance. 


@ Once the proper welding procedure is 
established, the operator can follow it with 
confidence, knowing that the electrode charac- 
teristics will not change. This uniformity of 
G-E electrode production is maintained by 
accurately controlled manufacturing and test- 
ing procedures. 


More Reasons Why the Trend is 
to G-E Electrodes 


@ Production data, printed right on the car- 
ton, make it easy to estimate weld-footage 
per pound for typical joints. 


Copyright, 1944, 
General Electric Company 


@ Each electrode is production-proved in 
G-E factories and is establishing an out- 
standing performance record in thousands of 
shops all over the country. 


@ The complete engineering and research 
facilities of the General Electric welding 
laboratory, and a nation-wide organization 
of top-ranking welding distributors, are avail: 
able to every user of G-E electrodes. 


@ For detailed information and samples of Hm 
General Electric production-labled arc weld- 
ing electrodes, and for data on G-E arc weld- 
ers and welding accessories, simply cor tact 
your G-E arc welding distributor or the 1 car- 
est G-E office, or write to General Ele ‘rc 
Schenectady 5, N. Y. 


Buy all the Bonds you can—and keep all yo buy 
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